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IMPORTANT NOTICE 


• This book is intended for use by health care professionals. 

• During our rigorous attempts іо make Pocket Guide io Urology accurate, we 
have depended on references that are presumed to be true and correct. 
Typographical errors, printing errors, omissions, and inaccuracies may be 
present despite our meticulous efforts to make the contents of this book 
error-free. The information in this book may be inaccurate, incomplete, and 
out of date. Health care professionals should verify the information 
contained within this text before applying it to any circumstance. 

• This book provides methods of working up, diagnosing, and treating various 
medical conditions. There may be alternatives that are not listed. This book 
is not meant to serve as a strict guideline, but rather to provide suggestions 
to consider when making your decision regarding the work up and treatment 
of a patient. Appropriate work up and treatment must be determined by the 
health care professional based on each patient's unique circumstance. 

• This book is not a substitute for appropriate medical training and education. 

• Some medications and medical devices listed in this book are not approved by 
the Food and Drug Administration (FDA) for the indication given herein. 
Furthermore, this book does not provide complete or current prescribing 
information. Before prescribing any medication or medical device 
(including the ones listed within this book), the health care provider should 
completely read a product's label, package insert, instructions, and 
prescribing information and should be aware of a product's appropriate use, 
including (but not limited to) its FDA status, its FDA approved indications, 
contraindications, dose, route of administration, adverse reactions, drug 
interactions, and duration of therapy. 

* The information in this book is subject to change at any time. 

• This book comes without warranties and guarantees expressed or implied. The 
author, publisher, editors, and sponsors disclaim any and all liability, injury, 
loss, damage, expense, and any other consequences caused by the use, 
misuse, or application of the information in Pocket Guide to Urology. 

• If you do not want to be bound by the conditions, stipulations, and warnings 
listed above, other reference books are available for your use. 
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RENAL TUMORS 


Presentation 

1. Many tumors are found incidentally during the evaluation of unrelated 
medical issues; therefore, renal tumors are often asymptomatic. 

2. Symptoms include flank pain, hematuria, weight loss, fever, and sweats. 

3. Signs include flank mass, hypertension, new varicocele (especially rapid 
onset), and paraneoplastic syndromes (see page 12). 

4. The classic triad (flank mass, hematuria, and flank pain) is now rare 
because tumors are often detected incidentally at a low stage. The presence 
of the classic triad signifies advanced disease. 


Work Up 
| Suspected renal mass by clinical or radiographic findings | 


| History and physical exam (including blood pressure) | 
I 


Imaging is done until the mass is adequately characterized.* Options include: 
1. Renal ultrasound 
2. Abdominal CT scan with & without intravenous contrast} 
3. MRI with Gadolinium} 
mE 


= 
Renal Lesion Urothelial Tumor Suspected} 


Urine tumor marker, pyelogram, 
+ ureteroscopy (see page 92) 


— 
Cystic Mass** Solid Mass 
| I Е. I 
Simple cyst Complex Cyst Malignancy | | Pseudotumor AML 
(Bosniak I) (Bosniak II-IV) suspected suspected 
I = ИЕ 
Bosniak| | Возшак | | Bosniak See 
Ir IIF page 8 
I 
No further Surveillance IDMSA renal scan or CT/MRI 
work up optimized to image kidneys 
Periodic Decreased DMSA Normal DMSA 
US, CT, or MRI uptake or ptake or normal 
abnormal mass parenchyma 
No change Significant change | on CT/MRI on CT/MRI 
г І I 
| Evaluate for suspected malignancy (see page 2) | Pseudotumor | 
1 1 
[ ЕСС suspected Metastasis to kidney No further 
I I 
[ Зее page 30 Treatment varies work up 


AML - angiomyolipoma, RCC - renal cell carcinoma, US — ultrasound, 

CT = computerized tomography, MRI = magnetic resonance imaging 

* Complex cysts and solid renal masses should be evaluated with CT and/or MRI. 

T Inspect tumor size and location (is it amenable to nephron sparing surgery?), renal 
vein and vena cava (is tumor thrombus present?), contralateral kidney (is it 
normal?), adrenal glands, lymph nodes, and other organs (are metastases present?) 

** See Imaging of Renal Cysts on page 469 and Bosniak Classification on page 469. 

ї Centrally located tumors, especially those that appear to fill the collecting system, 

are suspicious for urothelial carcinoma. 
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Evaluation of Suspected Renal Malignancy 
1. Physical exam—including blood pressure, skin exam, and lymph node 
exam. Hypertension may be caused by a paraneoplastic syndrome from 
RCC (see page 12) or by a juxtaglomerular tumor. Skin lesions that are 
associated with genetic renal tumor syndromes are shown below. 


Skin Lesion Description Syndrome 
Adenoma Pink or red colored papules, usually overlying 
sebaceum the cheek bones or the nasolabial folds. 
Ash-leafspots | Hypopigmented macules on the trunk or buttock. | Tuberous 
Shagreen patches | Orange-peel textured plaques on the lower back. | Sclerosis 
Periongnal Flesh-colored papules near the nail bed. 
fibromas 
, у Small white ог flesh-colored papules on the face, 
Fibrofolliculomas neck; back, or upper trunk: BHD 
Cutaneous Small pink-purple papules in the same location HL RCC 


Leiomyoma as hair follicles. The papules are often painful. 
Hard smooth flesh colored papules, usually on 


Papillomas the face, lips, mouth, hands, and feet. 


- = PTEN 
"Pichilemmonss Wart-like flesh colored papules, typically on the flavarfoma 
face or dorsum of the hands and feet. (Cowden) 
Keratosis Skin thickening on the palms of the hands and/or Syndrome 


on the soles of the feet. 
BHD - Birt-Hogg-Dubé Syndrome 
HL RCC - Hereditary Leiomyomatosis Renal Cell Carcinoma. 

2. Obtain imaging until the mass is adequately characterized (see page 1). If 
vena cava invasion is suspected, obtain an abdominal and chest MRI. 

3. Obtain lab tests—BUN, creatinine, alkaline phosphatase, liver function 
tests, LDH, serum calcium, complete blood count, and urinalysis. If 
urinalysis shows proteinuria, obtain a quantitative measure of urine protein 
(such as spot urine protein/creatinine ratio, spot urine albumin/creatinine 
ratio, or 24 hour urine for protein). 

4. Assign a chronic kidney disease (CKD) stage using proteinuria level and 

calculated glomerular filtration rate (GFR). 

. For patients with renal dysfunction, consider pre-treatment referral to a 
nephrologist, especially in patients with pre-treatment GFR < 45 ml/min, 
proteinuria, medical diseases that could worsen renal function (such as 
diabetes mellitus, hypertension, etc.), or when their post-treatment GFR is 
expected to be less than 30 ml/min. 

6. Measurement of differential renal function by renal scan may help guide 
therapy, especially when the contralateral kidney is small or appears to 
have decreased function based on the CT or MRI nephrogram. 

7. Obtain a chest x-ray or chest CT—obtain a chest CT if the patient has an 
abnormal chest x-ray, pulmonary symptoms, or higher risk for metastasis. 

8. If the patient has bone pain, hypercalcemia, elevated alkaline phosphatase, 
bone fracture, or suspicious bone lesions on other imaging, then obtain a 
bone scan. Hypercalcemia and elevated alkaline phosphatase may be 
caused by bone metastases or by a paraneoplastic syndrome (see page 12). 

9. If neurologic exam is abnormal or neurologic symptoms are present, 
obtain a brain MRI to look for metastasis and for lesions associated with 
von Hippel Lindau and tuberous sclerosis. Spine imaging should be 
performed if symptoms or exam suggest the spinal cord is affected. 

10. In women at risk for breast cancer, consider performing a breast exam and 

a mammogram (breast cancer may metastasize to the kidney). 

11. Biopsy of the renal lesion may be indicated in some cases. 


Un 
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Biopsy of Renal Masses 

1. In general, biopsy of a solid or complex cystic renal mass is not necessary 
before excision because most of these lesions are malignant. The AUA 
2021 guideline states that biopsy of a suspicious renal mass is “not 
required" for young healthy patients who are unwilling to accept the 
uncertainties associated with biopsy or for older or frail patients who will 
be managed conservatively regardless of the biopsy results. Although 
biopsy is not part of the standard evaluation, it should be considered when: 

- There is suspicion that the renal lesion may be infectious, inflammatory, 
angiomyolipoma, lymphoma, or a tumor metastatic to the kidney. 

b. A candidate for nephrectomy that chooses to undergo surveillance, 
ablation, or embolization. 

- To confirm the diagnosis of RCC before systemic therapy in a patient 
with metastases who is not a candidate for cytoreductive or palliative 
nephrectomy. In this case, the renal lesion or a metastatic lesion may be 
biopsied. 

. Renal mass biopsy technique— biopsy is performed percutaneously under 
CT or ultrasound guidance using a 16 or 18 gauge needle. The biopsy 
needle is advanced coaxially through a sheath to minimize the risk of 
tumor seeding along the biopsy tract. At least 2 to 3 cores should be taken 
from each mass. Core biopsy is preferred over fine needle aspiration 
(FNA) because core biopsy has a higher diagnostic yield. 

. Diagnostic yield 
a. Renal mass biopsy is nondiagnostic in approximately 14% of cases; 

however, a repeat biopsy will be usually be diagnostic. When the initial 
biopsy is nondiagnostic, cancer is usually discovered on subsequent 
biopsies. 
b. The negative predictive value of a benign biopsy is approximately 
63-80% (which means that 20-37% of patients with a benign biopsy will 
actually have a cancer). For example, in the rare situation when RCC 
coexists with oncocytoma, a false negative biopsy can arise when the 
needle samples only the benign oncocytoma. 

. The positive predictive value of a malignant biopsy is 99.8% (which 
means that only 0.2% of patients with a malignant biopsy will actually 
have a benign lesion). 

d. The concordance of biopsy pathology and surgical pathology is 
approximately 50-75% for tumor grade and > 75% for RCC type. Grade 
can vary within a tumor and biopsies may miss the area of maximum 
grade. In one study, the risk of underestimating tumor grade was 16% (in 
patients with low grade cancer on preoperative biopsy, 16% had high 
grade tumor in the nephrectomy specimen). 

4. Side effects 

a. Serious side effects occur in 1% of cases, and include bleeding requiring 
transfusion, severe pain, pneumothorax, and severe infection. 

b. Tumor seeding along the biopsy tract—tumor seeding is rare (estimated 
to be < 0.01% of cases, with less than 30 cases reported since 1977, but 
several cases reported after 2010). Tumor seeding is more likely when 
the biopsy is done with a needle > 20 gauge and without a coaxial 
sheath. Thus, biopsy of a renal mass should use a needle < 20 gauge and 
a coaxial sheath to minimize the risk of tumor seeding along the biopsy 
tract. Biopsy of a cystic mass may have a higher risk of tumor spillage. 

5. Metastatic melanoma and renal angiomyolipoma (AML) stain positive for 

HMB-45. If a biopsy of a renal tumor stains positive for HMB-45, then it is 

usually either AML or melanoma. 


p 


e 


N 


~ 


о 


4 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


General Information About Renal Masses 
Primary Renal Masses 


1. Benign examples 

a. Simple renal cyst—the most common benign renal mass. 

b. Papillary adenoma—the most common benign solid renal mass. 

c. Other examples include pseudotumors, angiomyolipoma (AML), 
oncocytoma, juxtaglomerular tumor, multilocular cystic nephroma, and 
mesoblastic nephroma. 

2. Malignant examples 

a. Renal cell carcinoma (RCC)—the most common primary renal cancer in 
adults. 

b. Wilms’ tumor—the most common primary renal cancer in children. 

c. Other examples include clear cell sarcoma and rhabdoid tumor. 


Secondary Renal Masses (Metastases to Kidney) 
Metastases to kidney (listed most common to least common): 
1. Lymphoma/leukemia 
2. Lung 
3. Breast 
4. Other less common sites include stomach, colon, cervix, and melanoma. 


Pseudotumors 
1. These appear to be solid renal masses on some imaging studies, but are 
actually normal renal parenchyma. Examples include column of Bertin, 
fetal lobation, dromedary hump, hilar lip or uncus, and nodular 
compensatory hypertrophy. 

2. The following imaging studies can help differentiate pseudotumors from 
true tumors: CT optimized to examine the kidneys, MRI optimized to 
examine the kidneys, and DMSA renal scan. On DMSA renal scan, 
pseudotumors have normal isotope uptake, whereas true tumors have 
decreased isotope uptake. 

. Dromedary hump—a focal bulge at mid-lateral kidney thought to be from 
downward pressure from the spleen or liver during development. It is 
more common on the left. 


~ 


Relative Frequency of Renal Neoplasms 
1. Small solid renal masses are more likely to be benign than large renal 
masses (20% of solid masses « 4 cm are benign, whereas only 8% of 
masses > 4 cm are benign), 
2. Solid masses are usually malignant. The most common solid renal mass in 
adults is renal cell carcinoma (RCC). 
Solid Primary Relative 
Renal Tumor Frequency* 
Clear cell RCC 65% 
Papillary RCC 
Chromophobe RCC 
Unclassified RCC 
Collecting duct carcinoma 
Oncocytoma 7% 
Angiomyolipoma 1-2% 
* When lesions of all sizes аге included. 
Bosniak Classification of Cystic Renal Masses 
See page 469 for details. Bosniak I and II masses are usually benign; thus no 
treatment or follow up are required. IIF lesions are monitored. Bosniak III 
and IV lesions are usually malignant and are treated with surgical excision. 
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Hereditary Syndromes & Genetic Testin: 
Compared to sporadic RCC, RCC caused by a genetic syndrome is more likely 
to occur at an earlier age and is more likely to be multifocal. 
Germline Genetic Testing and Genetic Counseling 
1. Genetic counseling (with possible germline genetic testing) is 
recommended for patients with any of the following characteristics. 
a. Diagnosed with renal cancer at < 46 years of age. 
b. Multifocal or bilateral renal masses (synchronous or metachronous). 
c. The tumor pathology suggests a genetic syndrome (e.g. a mixture of 
RCC and oncocytoma suggests Birt-Hogg Dubé syndrome). 
d. Personal history that suggests a genetic syndrome (e.g. a female with a 
prior breast cancer who develops RCC may have a CHEK2 mutation). 
e. Family history suggests a genetic syndrome. 


Examples of Hereditary Syndromes Associated with Renal Tumors 
Hereditary Syndrome Renal Tumor Type(s) 


von Hippel Lindau Clear Cell RCC 
ВАР! Syndrome BAPI Clear Cell RCC 
CHEK2 Syndrome Clear Cell RCC 


C 
Chromosome 3 Translocation Chromosome Clear Cell RCC 
Syndrome 3 
PTEN Hamartoma 
(Cowden) Syndrome Clear Cell RCC 
Hereditary Papillary RCC Type 1 Papillary RCC type 1 
Hereditary Leiomyomatosis RCC} FH Papillary RCC type 2+ 
FL 
SDH 


і | FH | 
RCC mixed with oncocytoma, 
Birt-Hogg Dubé (BHD) CN Oncocytoma alone, and 
Chromophobe RCC alone* 
5 D 
Succinate Dehydrogenase (SDH) (subunits RCC (various types)f 
Deficiency RCCT B, C, & D) 


Tuberous Sclerosis ТӘСІ, TSC2 | RCC (various types), AML 


RCC = renal cell carcinoma; AML = angiomyolipoma 

* These patients also rarely develop clear cell RCC. 

T RCC in these genetic syndromes tends to behave aggressively; thus, surveillance 
for these tumors is not recommended (even if the tumors are small). 


Birt-Hogg-Dubé Syndrome (BHD) 

1. BHD may cause skin fibrofolliculomas, air filled pulmonary cysts, 
spontaneous pneumothorax, and renal tumors. 

2. Fibrofolliculomas are benign small white or flesh-colored papules on the 
face, neck, back, or upper trunk and usually appear after age 20. 

3. Approximately 25% of people with BHD develop renal tumors. Most 
develop bilateral renal tumors and multiple tumors per kidney. Renal 
tumors that develop include clear cell RCC, chromophobe RCC, 
oncocytoma, and mixture of oncocytoma and RCC. Any patient who 
presents with oncocytoma and RCC should be evaluated for BHD. 

4. BHD is autosomal dominant. BHD arises from mutations in the FLCN 
gene on chromosome 17. 

PTEN Hamartoma (Cowden) Syndrome 

1. This disorder results from a mutation in the PTEN gene. 

2. RCC develops in up to 35% of cases (usually clear cell RCC). 

3. This syndrome is associated with RCC, breast cancer, endometrial cancer, 
thyroid cancer, macular pigmentation of the glans penis, skin lesions 
(papillomas, trichilemmomas, keratosis), macrocephaly, and autism. 
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Hereditary Leiomyomatosis Renal Cell Carcinoma 

1. This rare disorder results from a mutation in the fumarate hydratase gene 
(FH). 

2. RCC develops in 1596 of cases (usually type 2 papillary RCC). 

3. RCC in these patients usually behaves very aggressively; thus surveillance 
for these tumors is not recommended. 

4. Patients typically have cutaneous leiomyomas. Females may have uterine 
leiomyomas (fibroids). 


Tuberous Sclerosis 
1. The classic triad of tuberous sclerosis (mental retardation, seizures, and 
adenoma sebaceum) is seen in only 30% of cases. 

. Tuberous sclerosis is an autosomal dominant disease caused by a mutation 
of the TSC1 gene (chromosome 9) or the TSC2 gene (chromosome 16). 

. Tuberous sclerosis causes hamartomas, which usually occur in the retina, 

brain (cerebral cortex tubers, subependymal nodules, subependymal giant 

cell astrocytomas), skin (adenoma sebaceum), kidney (angiomyolipoma), 
lung (lymphangioleiomyomatosis), and heart (cardiac rhabdomyomas). 

Urologic manifestations—renal cysts, angiomyolipoma (AML), ог RCC 

may develop. 

a. Renal cysts usually develop in childhood. 

b. 60% of adults with tuberous sclerosis develop AML, with most patients 

having multiple and/or bilateral AML. 

c. There is an increased risk for renal cell carcinoma (2% develop RCC). 

RCC can be of any type. 

. Adenoma sebaceum are pink or red colored papules usually on the skin 
overlying the nasolabial folds or the cheek bones. They appear between 
age 4 and puberty and may be mistaken for acne. Other skin manifestations 
include hypopigmented macules on the trunk or buttocks (ash-leaf spots), 
orange-peel textured plaques on the lower back (shagreen patches), and 
flesh-colored papules near the nail bed (ungual or periungual fibromas). 


von Hippel Lindau (VHL) 

1. VHL is an autosomal dominant disorder caused by mutation of the VHL 
gene on chromosome 3p, with manifestations that may include 

a. Non-urologic—cerebellar hemangioblastomas, spinal 
hemangioblastomas, and retinal angiomas. 

b. Urologic—Trenal cysts (75%), clear cell RCC (50%), 
pheochromocytomas (15%), epididymal cystadenomas (10%), and 
epididymal cysts (7%). 

Renal cell carcinoma 

a. Clear cell RCC occurs in 50% of patients with VHL. 

b. VHL is associated with mutation of chromosome 3p; therefore, clear 
cell RCC is the most common renal cancer in VHL. 

c. RCC is often multi-focal and bilateral. 

d. RCC develops at an earlier age in VHL (usual age < 40 years) than in 
sporadic RCC (usual age > 40 years). 

e. In patients with VHL, all renal cysts (including simple cysts) have 
malignant potential. 

. In patients with VHL and a renal neoplasm, surveillance of renal masses 
< 3 ст 15 reasonable because these masses have a low metastatic potential. 
When intervention is indicated, renal sparing therapy is the treatment of 
choice. If extensive bilateral RCC is present and renal sparing surgery is 
not possible, treatment usually consists of bilateral nephrectomy and 
dialysis. 
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Benign Renal Tumors 


Papillary Adenoma 

1. Papillary adenoma are usually found incidentally during autopsy. 

2. An adenoma is a lesion < 5 mm in size whose microscopic appearance is 
similar to low grade papillary renal cell carcinoma. Microscopically, 
papillary adenoma and papillary RCC are indistinguishable. However, the 
benign behavior of lesions < 5 mm is inferred based on the frequency of 
adenomas and the rarity of metastases. 

3. Adenomas arise from the proximal tubule and have similar cytogenetic 
abnormalities as papillary RCC. 


Oncocytoma 
1. Oncocytoma is a benign renal tumor that arises from the collecting duct 
and is composed of oncocytes (oncocytes are cells with an eosinophilic 
granular cytoplasm). “Malignant” oncocytomas have been reported, but 
these were probably chromophobe RCC or oncocytoma mixed with RCC 
that were misdiagnosed as pure oncocytoma. 
2. Presentation—most common in males age 40-60 years. They may be 
asymptomatic or symptomatic. 
3. Imaging 
a. Oncocytoma cannot be distinguished from RCC using imaging studies; 
therefore, it is often treated as RCC. 
b. Arteriogram may show a “spoke wheel” pattern of tumor arterioles with 
a lucent rim around the tumor (from the avascular capsule). However, 
these findings are not specific for oncocytoma and can occur with RCC. 
4. Pathology 
a. Gross—mahogany or tan mass with a fibrous capsule and often with a 
central scar. Necrosis and hemorrhage are rare. 
b. Microscopic—nests of polygonal cells with a granular eosinophilic 
cytoplasm. Mitoses and necrosis are rare. 
c. Electron microscopy—the cytoplasm is packed with mitochondria. 
d. It may be difficult to distinguish between chromophobe RCC and 
oncocytoma (see Chromophobe RCC, page 9). 
e. Approximately 10% of oncocytomas will also contain RCC, although 
the range reported in the literature is 2-32%. 
5. Treatment—surgical excision is the treatment of choice because 
a. Imaging cannot distinguish between RCC and oncocytoma. 
b. RCC may coexist with oncocytoma. 
c. Renal biopsy cannot rule out coexisting malignant elements. 


Juxtaglomerular Tumor 
1. A rare benign renin-secreting tumor that arises from the juxtaglomerular 
apparatus. They are usually < 3 cm in diameter. 
2. Presentation—young (average age is 25 years old), diastolic hypertension, 
headaches, elevated renin, and hyperaldosteronism with hypokalemia. 
3. Treatment—nephron sparing excision is the treatment of choice. 


Mesoblastic Nephroma—see page 46. 
Multilocular Cystic Nephroma—see page 46. 


Metanephric Adenoma/Metanephric Adenofibroma 
1. Metanephric tumors are benign, and very rare. 
2. They consist of small uniform tubules lined with cuboidal epithelium. 
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Angiomyolipoma (AML) 
1. AML is a benign renal mass composed of blood vessels (angio), smooth 
muscle (myo), and fat (lipo). 
2. Presentation 
a. AML occurs most often in the following populations. 


b 


с. AML > 4 cm are more likely to be 


3. Imaging and diagnosis 
a. AML is rarely calcified. A calcified 


b 


с. 


i. Females age 40-60 years. 

ii. Tuberous sclerosis—up to 60% of patients with tuberous sclerosis 
develop AML, usually multiple and bilateral. However, most patients 
with AML do not have tuberous sclerosis. See page 6. 

. AML is often asymptomatic. If symptoms develop, they may include 
flank pain, hematuria, and hemorrhage with hypotension. 
AML Size 
«4cm| >4 ст 
Symptomatic | 0-24% | 46-82% 


solid renal mass is probably RCC. Hemorrhage | 0-13% | 33-51% 
. CT scan—AML enhances (indicating vascularity) and Hounsfield units 
(HU) are usually -20 to -80 on noncontrast CT (indicating fat content). 
AML can be diagnosed by CT scan if its classic features are present 
(enhancing, HU = -20 to -80, homogenous, not calcified, and not cystic). 
. Ultrasound—AML is hyperechoic. AML cannot be diagnosed using 
ultrasound because AML and RCC may look similar on ultrasound. 


symptomatic and to hemorrhage. 


d. Among renal masses, HMB-45 expression usually occurs only in AML 


[2 


and metastatic melanoma. If a primary renal mass stains positive for 
HMB-45, then it is an AML and not ап RCC. 

. If CT scan cannot confirm AML, options include surgical removal or 
percutaneous biopsy. If the biopsy does not confirm AML (especially if 
it is HMB-45 negative), suspect malignancy and excise the mass. 


4. Treatment 


a. 


. Stable patients with hemorrhage may undergo arterial embolization. If 
embolization fails, perform surgery. Unstable patients with life 
threatening hemorrhage should undergo immediate surgical exploration. 


b. For asymptomatic AML that is < 4 cm, observation is recommended. 


= 


e 
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Follow up includes а yearly renal ultrasound (check for growth > 4 cm). 
. For asymptomatic AML that is > 4 cm, options include surveillance or 
treatment. Surveillance may be problematic because the risk of 
hemorrhage is higher when AML is > 4 cm and growth of the AML may 
make nephron sparing treatment impossible in the future. 
Patients with persistent symptoms should be treated. 
. Elective treatment options include arterial embolization, ablation, or 
excision. For excision, nephron sparing surgery is preferred, but a large 
or centrally located AML may require total nephrectomy. 


. Everolimus (see page 28) is FDA approved to shrink AML in patients 


with tuberous sclerosis whose AML does not require surgery. 
Treatment of Angiomyolipoma (AML) 


Significant active bleeding | No significant bleeding 


I I 
Life threatening | Not life AML « 4 cm & 


AML > 4 cm or 
symptomatic 


hemorrhage threatening asymptomatic 


Embolization 


Surgical Surveillance* Consider 
Excisiont € |Bleeding persists preferred Treatment} | 


*Surveillance involves imaging every 6-12 months (usually using ultrasound). 


Consider treatment if AML grows to size > 4 cm or becomes symptomatic. 


+Treatment options include embolization, ablation, and excision]. 
{ Nephron sparing surgery is preferred when possible. 
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Renal Cell Carcinoma (RCC) 


Risk Factors for RCC 

1. Tobacco smoking 

2. Obesity—obese patients are more likely to develop RCC, but their tumors 
tend to be low grade and low stage. 

3. Hypertension 

4. Chronic renal failure treated with dialysis—1-3% develop RCC. 

5. Adult polycystic kidney disease—less than 196 develop RCC. 

6. Family history 

7. Genetic risk factors—see page 5. Genetic syndromes such as von Hippel 
Lindau (VHL), tuberous sclerosis, Birt-Hogg-Dubé, and CHEK2 mutation 
(particularly 1157T) can increase the risk of RCC. 

8. Exposure to chlorinated solvents, especially trichloroethylene. 

Note: The incidence of RCC in the general population is 0.0496. 


Prevention 
1. Avoiding obesity, smoking, and hypertension may decrease the risk of 
developing RCC. 
2. Data are conflicting, but some studies suggest that consumption of fruits, 
vegetables, and fatty fish can reduce the risk of RCC. 


Presentation 
1. The most common age of presentation for RCC is 60 to 70 years. 
2. Most RCCs are found incidentally during the evaluation of unrelated 
medical issues; therefore, RCC is often asymptomatic. 
. Symptoms include flank pain, hematuria, weight loss, fever, and sweats. 
Signs include flank mass, hypertension, new varicocele (especially rapid 
onset), and paraneoplastic syndromes (see page 12). 
5. The classic triad (flank mass, hematuria, and pain) is now rare because 
tumors are often detected incidentally at a low stage. The presence of the 
classic triad signifies advanced disease. 


Classification of RCC 

1, Sarcomatoid elements may be present in any RCC; therefore, sarcomatoid 
is not a unique type of RCC. The presence of sarcomatoid elements 
indicates a high grade tumor and a worse prognosis. 

Clear cell (conventional) RCC—clear cell RCC is the most common 

primary renal malignancy in adults. Microscopically, it has a clear 

cytoplasm and a low nuclear/cytoplasmic ratio. The cytoplasm is filled 
with glycogen and lipids (which dissolve during tissue processing, 
resulting in a clear cytoplasm). Clear cell RCC arises from the proximal 

tubule and is associated with the loss of 3p (short arm of chromosome 3). 

Clear cell RCC is the most common type of RCC in patients with VHL. 

. Chromophobe RCC—this tumor has abundant cytoplasm and distinct cell 
borders. It usually has two cells types based on the appearance of the 
cytoplasm: granular eosinophilic cells (often with a perinuclear halo) and 
pale, almost transparent cells. It arises from the collecting duct and is 
associated with multiple chromosomal losses. Chromophobe RCC and 
oncocytoma may have a similar microscopic appearance. In oncocytoma, 
Hale’s colloidal iron stains the cell border blue, but not the cytoplasm 
(negative stain). In chromophobe RCC, it stains the entire cytoplasm blue 
(positive stain). Under electron microscopy, the cytoplasm of oncocytoma 
is filled with mitochondria (microvesicles are rare), while the cytoplasm of 
chromophobe RCC is filled mainly with microvesicles (although some 
mitochondria are seen). 
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Oncocytoma Chromophobe RCC 
One (granular Two (granular 
eosinophilic) eosinophilic or pale) 


Rare microvesicles, | Many microvesicles, 
Many mitochondria | Some mitochondria 


Feature 


Cell Cytoplasm Types 


Electron microscopy of 
cytoplasm shows 


Hale's colloidal iron stain Negative Positive 
Binucleate Rare Common 
Cell origin Collecting duct Collecting duct 


> 


Chromophil (papillary) RCC—the characteristic pathologic feature is 
papillary architecture. There are 2 histologic subtypes: Type I tumors have 
a basophilic cytoplasm and are usually low grade. Type II tumors have an 
eosinophilic cytoplasm are usually high grade. Type II papillary RCC has a 
worse prognosis. Papillary RCC arises from the proximal tubule and is 
associated with polysomy (especially of chromosome 7 and 17), MET 
gene mutations, or loss of the Y chromosome. Papillary RCC is the most 
common renal cancer in patients with chronic renal failure on dialysis. 

. Collecting duct carcinoma (Bellini duct carcinoma)—this rare, highly 
malignant cancer derives from the collecting duct (of Bellini) and is 
usually located in the renal medulla or papilla. Approximately 40% of 
these tumors present with metastases. Microscopic appearance often 
demonstrates hobnail cells lining tubular spaces. 5-year survival is rare. 

. Renal medullary carcinoma—this rare tumor is a form of collecting duct 
carcinoma. It occurs primarily in young adults of African ancestry with 
sickle cell trait (typical age is 10-39). These tumors are rarely confined to 
the kidney, rarely respond to chemotherapy or radiation, and have a poor 
prognosis (mean survival after nephrectomy is approximately 15 weeks). 
This is the only renal tumor with a racial predilection. 

. Unclassified RCC—the histology of these tumors does not match any of 
the other types. They usually have a poor prognosis because they are more 
likely to present with high grade and lymph node metastases. 

. Clear cell RCC appears to have a worse prognosis than papillary RCC and 

chromophobe RCC. 
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Feature Clear Cell Chromophobe |Collecting duct 


Characteristic F Distinct cell Hobnail cells, 
Clear Papillary 


cytoplasm architecture 


borders, Tumor located 
Perinuclear halo} in medulla 
Polysomy 7 & 17, Multiple 
Loss of 3p Loss of Y, or chromosomal ? 
MET mutation deletions 
Proximal Proximal Collecting Collecting 
tubule duct duct 
VHL, Chronic renal 
ТСЗ, ВАРІ, failure, 
association Cowden, HL RCC, 
CHEK2 HP RCC 
potential Moderate Type II: High 
УНГ = von Hippel Lindau; BHD = Birt-Hogg-Dubé; ВАР! = ВАР syndrome; 
TC3 = Translocation of chromosome 3; HL = Hereditary Leiomyomatosis; 
HP = Hereditary papillary type 1 syndrome 
* Abundant cytoplasmic microvesicles seen by electron microscopy 
** Sickle cell trait is associated with renal medullary carcinoma, which is a variant 
of collecting duct carcinoma. 


pathologic 
features 


Common 
cytogenetics 


Sickle cell** 


Renal Tumors 11 


Comparison of Renal Masses 


Clear Cell RCC Oncocytoma 


Potential Benign* 
Collecting duct 
Male > Female 
40-60 
Left = Right 
Mahogany or tan 


Proximal tubule 


Gender § 
Average Age § 
Side § 


Gross Color 


Male > Female 
60 
Left = Right 

Golden yellow 


Female > Male 
40-60 
Right > Left 

Yellow or gray 


Common 
macroscopic 
features § 


Central scar, 


Solitary, 
Unilateral 


Solitary, 
Unilateral 


Solitary, 


Unilateral 


Common 
microscopic 
features 


Fat, 
Smooth muscle, 
Blood vessels, 
НМВ-45 positive 


Hyper 
СИИ СИ 
ommon fe 


VHL}, ТСЗ, ВАРІ, 
Cowden, CHEK2 | Tuberous sclerosis 
Tuberous sclerosis] 


Paraneoplastic | Ор to 30% LAN 


No 
CT Scan Enhances, 


Arteriogram Venous pooling, 
AV fistula, 
Neovascularity, Hypervascular 
Accentuation of 
capsular vessels 


Observe, excise, or 
embolize. 


Nests of eosinophilic 


Clear cytoplasm polygonal cells 


Rare 


B 
N 


Disease 
association** 


Spoke wheel pattern 
of tumor arterioles, 

Lucent rim of tumor 
capsule 


Excision 


Pathologic 


Radiographic or 
pathologic 


VHL = von Hippel Lindau, HU = Hounsfield Units, BHD = Birt-Hogg-Dubé 
AML = angiomyolipoma, RCC = renal cell carcinoma; BAP1 = BAP1 syndrome; 
TC3 = translocation of chromosome 3; CHEK2 = check 2 mutation syndrome. 

§ Refers to sporadic tumors, not tumors associated with a genetic disease. 

* Some reports of “malignant” oncocytomas have been published, but these were 
probably chromophobe RCC or oncocytoma mixed with RCC. Approximately 
10% of oncocytomas will also contain RCC. 

** Tumors tend to be multiple and bilateral in these diseases. 

T A spoke wheel pattern and a lucent rim of the capsule on arteriogram are not specific 
to oncocytoma and have been seen in RCC. 

1 Clear cell RCC occurs in 50% of patients with VHL and in 2% of patients with 
tuberous sclerosis. RCC occurs in 25% of patients with BHD, but it is usually 
chromophobe type. 
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Paraneoplastic Syndromes Associated with RCC 
Approximately 10-20% of patients with RCC have a paraneoplastic 
syndrome. These syndromes are reversible with tumor resection. When 
paraneoplastic syndromes persist after tumor resection, metastatic disease is 
probably present and these patients have a poor prognosis. Paraneoplastic 
syndromes include 

. Elevated erythrocyte sedimentation rate (ESR) 

Weight loss, cachexia 

Fever 

Anemia 

Hypertension (from renin produced by the tumor) 

Hypercalcemia (from a PTH-like substance produced by the tumor) 

Stauffer's syndrome (hepatic dysfunction)—a reversible hepatitis 

associated with RCC that has not metastasized to the liver. 

8. Elevated alkaline phosphatase 

9. Polycythemia (from erythropoietin produced by the tumor) 


Metastatic RCC 
. 2096 of patients present with metastatic Primary [Riskof Metastasis 


disease. Larger primary tumors have a 
> 3104 ст 7% 
> 4107 ст 16% 


higher risk of metastasis at presentation. 
2. When metastatic disease is discovered, 

> 7 to 10 cm 
>10 to 15 em 


зовемо 


— 


a solitary metastasis is present in only 
196 of cases. Thus, metastases usually 
involve multiple sites rather than a single 


site 

3. Metastases occur by lymphatic spread * Includes N1 and/or M1. 
and hematogenous spread with equal From J Urol, 181:1020, 2009. 
frequency. 

4. Distant metastases are present in > 50% of patients with regional lymph 
node metastases. 

5. Metastatic sites (most to least common): lung, bone, regional lymph nodes, 


liver, adrenal gland, contralateral kidney, brain. The most common site of 
bone metastasis is the spine. 

6. Most metastases are symptomatic at the time of diagnosis. 

7. Elevated alkaline phosphatase, calcium, or liver function tests (LFTs) may 
indicate a paraneoplastic syndrome or metastatic disease. Persistence of a 
paraneoplastic syndrome after nephrectomy indicates unrecognized or 
micrometastatic disease. 

8. If metastases develop after nephrectomy for an МО renal cancer, they 
usually occur within one year of surgery. 


Integrated Staging for Renal Cancer 
The UCLA Integrated Staging System (UISS) uses the TNM stage, Fuhrman 
grade, and the Eastern Cooperative Oncology Group performance status 
(ECOG PS) to stratify patients into categories that predict survival after 
treatment. For survival based on UISS, see page 31. 


Grade 
1. Higher grade implies a worse prognosis. 
2. Chromophobe, collecting duct, renal medullary, and unclassified RCC are 
designated as high or low grade. Fuhrman grade is not appropriate. 
3. Papillary RCC—Fuhrman may be used, but histologic subtype (type I or 
type II) should also be reported. 
4. Clear cell RCC—Fuhrman grading should be utilized. 
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5. Fuhrman nuclear grading is used for clear cell and papillary RCC and is 
based on nuclear characteristics (size, contour, and nucleoli). Mitotic 
activity is not considered. The tumor is assigned the highest identified 
grade. If spindle shaped (sarcomatoid) cells are present, nuclear grade IV 
is assigned. 


Fuhrman Prominent 
Nuclear Nuclear Size Nuclear Contour Nucleoli at 
х100ї 


Round, smooth, uniform 


Medium (~15u) Minor irregularities 
Large (-20p) Major irregularities 


Major irregularities (often multi- 
lobulated, pleomorphic) 

+ Low power magnification (x100). 

* Nucleoli may be seen with high power magnification (x400). 


Large (-20p) 


Stage (AJCC 2017) 
The following TNM classification refers to both clinical and pathological 
staging. Higher stage implies a worse prognosis. This staging system applies 
only to renal cell carcinomas (and not to other renal tumors). 


Primary Tumor (T) 
Tx Primary tumor cannot be assessed 


TO No evidence of primary tumor 
TI Tumor <7 cm in greatest dimension, limited to the kidney 
Tla Tumor < 4 cm in greatest dimension, limited to the kidney 
ТІЬ Tumor > 4 cm but < 7 cm in greatest dimension, limited to the 
kidney 
T2 Tumor > 7 cm in greatest dimension, limited to the kidney 
T2a Титог 7 cm but < 10 cm in greatest dimension, limited to the 
kidney 
T2b Tumor > 10 cm, limited to the kidney 
T3 Tumor extends into major veins or perinephric tissues, but not into 
the ipsilateral adrenal gland and not beyond Gerota's fascia 
T3a Tumor extends into the renal vein or its segmental branches, or 
invades the pelvicalyceal system, or invades perirenal and/or 
renal sinus fat but not beyond Gerota's fascia 
T3b Tumor extends into the vena cava below the diaphragm 
T3c Tumor extends into vena cava above the diaphragm or invades the 
wall of the vena cava 


T4 Tumor invades beyond Gerota’s fascia (including contiguous 
extension into the ipsilateral adrenal gland) 
Regional Lymph Nodes* (N) 
Nx Regional lymph nodes cannot be assessed 


NO No regional lymph node metastasis 
N1 Metastasis in regional lymph node(s) 


Distant Metastasis (M) 


M0 No distant metastasis 
M1 Distant metastasis 


* Regional lymph nodes include renal hilar, aortic, interaortocaval, and caval. 


Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., 
Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual, 8th Ed. Springer New York, 
2017. 
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Treatment of Localized (Non-metastatic) RCC 


General Information 

1. Surgical excision is thc most effective therapy for treating RCC. Thus, 
excision is usually the recommended primary treatment for localized RCC 
in surgical candidates. 

2. Excision of a renal mass may not be necessary in the following situations. 
a. Small renal masses that will undergo active surveillance (see page 14). 
b. Some angiomyolipomas (see Angiomyolipoma, page 8). 

c. Bosniak category I, II, or ПЕ renal cysts (see page 469). 

d. Metastasis to the kidney (e.g. lymphoma)—treated with systemic 
therapy for the specific tumor type. Nephrectomy is seldom indicated. 

e. The patient cannot tolerate surgical extirpation. 

f. Unresectable tumor. 

3. Radical nephrectomy is the gold standard for treating RCC. However, a 
nephron sparing procedure is recommended in the following scenarios. 
a. Renal masses < 7 cm that are amenable to nephron sparing therapy. 
b. There is an imperative indication for renal sparing (see page 16). 

4. A minimally invasive (laparoscopic or robotic) technique is preferred for 
excision of a renal mass when it does not compromise oncological control. 


Surveillance for Enhancing Renal Masses in the Absence of Metastases 

1. The 2021 AUA guideline states that “When the oncologic risks are 
particularly low and the pathology of the lesion is uncertain (e.g. tumors 
<2 cm), AS [active surveillance] with potential delayed intervention is an 
acceptable option for the initial management of all patients, not just those 
with limited life expectancy or poor performance status...” but “For 
patients...in whom the anticipated oncologic benefits of intervention 
outweigh the risks of treatment and competing risks of death, clinicians 
should recommend intervention.” The EAU 2021 guideline states “offer 
active surveillance...to frail and/or comorbid patients with small renal 
masses.” The NCCN 2021 guideline states “Active surveillance is an 
option for the initial management of patients with clinical stage T1...renal 
masses < 2 cm” or in patients with “clinical stage ТІ masses and 
significant competing risks of death or morbidity from intervention.” 

2. Tumors that arise from Hereditary Leiomyomatosis RCC or from Succinate 
Dehydrogenase Deficiency RCC behave aggressively even when they are 
small; therefore, tumors associated with these syndromes should not be 
managed by surveillance. 


3. The risk of surveillance is lowest when the renal mass is < 3 cm. 

а. When enhancing renal masses [Primary Risk of Risk of 
<3 ст аге initially discovered, |RCC Size] Metastasis* |HighGrade 
20% are benign, 13% are high (cm) |atPresentation| Tumor 
grade, 6% extend locally 
outside the kidney (pT3), and 
< 4% have nodal or distant 
metastases. The risk of 
malignancy, high grade tumor, 
local spread beyond the kidney, 
and metastasis rises as the size * Includes NI and/or MI 
of the primary tumor increases. From J Urol, 181:1020, 2009 & 

b. In untreated patients with an J Urol 181: 29, 2009. 


enhancing renal mass < 3 cm in 

greatest dimension, the risk developing metastases within 2-3 years of 
diagnosis is 1%. Larger tumors have a higher risk of developing 
metastases. 
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4. Among patients undergoing surveillance for small renal masses, the mean 
tumor growth rate is approximately 0.3 cm per year. Tumor growth rate 
does not reliably distinguish between benign and malignant lesions. 
However, metastases appear to be more likely in patients whose primary 
tumor demonstrates interval growth. 

- Surveillance for a renal mass € 4 cm has a low risk of metastasis and local 
tumor growth in the short term. However, in the long term, surveillance of 
these masses may compromise survival. In a retrospective study of patients 
with an enhancing renal mass < 4 cm, Zini et al (2009) compared 9,858 
patients who underwent partial or radical nephrectomy to 433 patients who 
underwent non-surgical management (no excision, no ablation). Excision 
improved cancer specific survival by as much as 9.496 at 5 years. 

. Recommended baseline testing— before surveillance is begun, the 
following tests are recommended to obtain an accurate baseline assessment 
of the primary tumor and to check for metastasis. 

a. Abdominal cross sectional imaging (CT or MRI) with and without 
intravenous contrast (if there is no contraindication to contrast). 

b. Chest imaging (x-ray or CT) 

c. Lab tests—BUN, creatinine, estimated GFR, liver function tests, LDH, 
alkaline phosphatase, serum calcium, complete blood count, urinalysis. 

d. Additional metastatic evaluation should be done when symptoms, 
laboratory tests, or other imaging suggest metastatic disease. 

. Optional baseline testing—renal mass biopsy is optional. If the patient's 
medical condition would preclude treatment of the mass, then renal biopsy 
is not indicated. If the patient can tolerate treatment and would consider 
treatment based on biopsy results, then biopsy of the mass is reasonable. 
The intensity of follow up can be modified based on the tumor histology. 

- Assessing for growth of the renal mass 

a. The size of the mass on ultrasound appears to correlate well with the size 

of the mass on CT or MRI. Therefore, after the mass has been well 
characterized with a baseline CT or MRI, ultrasound may be used to 
monitor for changes in tumor size. If the ultrasound findings are of 
concern, then a CT or MRI can be obtained and compared to the baseline 
imaging to confirm tumor growth. 

b. Data suggests that inter-observer and intra-observer variability is 

«3.1 mm when measuring tumor size. Therefore, variations of < 3 mm 
in tumor size should not be interpreted as tumor growth unless there is a 
persistent increase in size over at least 2 imaging studies. 

Example follow up protocol—if a patient elects to undergo surveillance, 

the first follow up imaging should be conducted within 3-6 months after 

the initial diagnosis (even if a biopsy is benign) and should consist of 
abdominal cross sectional imaging (CT or MRI) with intravenous contrast. 

This 3-6 month imaging is compared to the baseline imaging to determine 

growth rate. Thereafter, follow up testing should include 

a. Renal imaging (with ultrasound, CT, or MRI) at least annually— 

imaging should be done even if a biopsy shows a benign tumor because 
benign tumors can grow over time and threaten the kidney's function. 

b. Chest imaging annually and as clinically indicated —chest x-ray is 
recommended in patients who had no renal mass biopsy or whose biopsy 
is nondiagnostic, oncocytoma, tumor with oncocytic features, or renal 
cell carcinoma. Although oncocytoma is considered benign, 
oncocytoma can coexist with RCC and it can be difficult to distinguish 
oncocytoma from an oncocytic cancer; thus, patients with oncocytoma 
are followed as if they have RCC. 

. Laboratory tests annually and as clinically indicated. 
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10. 


11. 


Treatment of the renal mass should be considered when any of the 

following criteria are present. 

a. The mass grows larger than 3 cm in greatest dimension. 

b. The mass demonstrates ongoing interval growth (especially more than 
0.5 cm per year). 

c. The tumor develops an infiltrative appearance on imaging. 

d. The clinical stage increases. 

e. The patient develops symptoms attributable to the renal mass. 

f. Biopsy shows RCC with aggressive features. 

During surveillance, symptoms may develop, a metastasis may develop, 

the tumor may grow (possibly eliminating the option of nephron sparing 

therapy), and the cure rate of subsequent treatment may decline. There is 

conflicting data about whether surveillance compromises cancer specific 

survival compared to treatment; however, close surveillance followed by 

delayed intervention appears to have acceptable oncologic outcomes for 

stage T1 renal tumors. 


Radical Nephrectomy (RN) 


1. 


~ 


> 


4. 


5. 


RN is removal of Gerota's fascia and its contents (kidney and perirenal 
fat). In some cases, the adrenal gland (see page 22) and regional lymph 
nodes (see page 23) are removed. Tumor thrombus should be removed. 


. Open and laparoscopic RN achieve equivalent cancer control, survival, 


and quality of life, but laparoscopic RN results in less intraoperative blood 
loss, less postoperative pain, and shorter hospital stay. 


. Radical nephrectomy may be an option for renal cancer of any clinical 


stage. However, radical nephrectomy is best utilized in patients who meet 

all of the following criteria 

a. Partial nephrectomy would place the patient at high risk for positive 
surgical margin or would not preserve sufficient viable normal kidney to 
make the risk of partial nephrectomy worthwhile. 

b. No imperative indication for renal sparing. 

c. No preoperative renal insufficiency (e.g. GFR > 60 ml/min) 

d. No preoperative proteinuria 

e. Normal contralateral kidney 

f. Expected postoperative GFR 45 ml/min. 

Partial nephrectomy is usually preferred for clinical stage T1 tumors 

(tumors < 7 cm in greatest dimension confined to the kidney). 

Radical nephrectomy is usually utilized for stage > T2 tumors. 


Renal Sparing Treatment (Nephron Sparing Treatment) 


1; 


N 


Radical nephrectomy removes the entire kidney (including all normal and 
abnormal renal tissue), whereas renal sparing treatment attempts to spare 
as much of the normal ipsilateral kidney as possible. Nephron sparing 
treatment results in less reduction of the glomerular filtration rate (GFR) 
compared to radical nephrectomy. 


. Imperative indications for renal sparing treatment—renal sparing 


treatment may be indicated regardless of tumor characteristics when 

preservation of renal function is crucial. Imperative indications include 

a. Tumor in a solitary kidney 

b. Poor contralateral renal function 

c. Bilateral renal tumors 

d. Poor overall renal function 

e. Contralateral kidney is threatened by a disease that may worsen renal 
function (diabetes, hypertension, etc.). 

f. Contralateral kidney is threatened by a disease that can cause renal 
tumors (tuberous sclerosis, VHL, etc.). 
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. The feasibility of renal sparing depends on the tumor size and its location 
within the kidney. Peripheral tumors < 7 cm in size are more amenable to 
renal sparing treatment. When renal sparing would compromise complete 
excision of the malignancy or would not preserve sufficient normal kidney 
to make the risk worthwhile, then radical nephrectomy is preferred. 
. Renal sparing can be performed in situ or extracorporeal (nephrectomy 
with bench surgery and autotransplantation). In situ surgery is preferred. 
. Renal sparing surgery can be achieved by partial nephrectomy or by 
thermal ablation. 
. Partial nephrectomy (PN)—PN is excision of the tumor with a margin of 
normal tissue. Partial nephrectomy is the preferred method of nephron 
sparing therapy because an abundance of long term data confirms its 
efficacy. Also, most population based analyses show that cancer specific 
mortality is lower afier PN than after ablation. 
. Thermal ablation—thermal ablation uses cold or heat to destroy the tumor 
in situ (i.e. without excision). Thermal ablation appears to result in less 
decline in GFR than partial nephrectomy, but ablation has a higher local 
recurrence rate than partial or radical nephrectomy. Furthermore, 
retrospective data suggests that ablation results in a two fold higher risk of 
dying from kidney cancer compared to partial nephrectomy. 
. Removal of renal tissue may decrease the glomerular filtration rate (GFR). 
a. Lower GFR after renal surgery corresponds to a higher risk of 
cardiovascular events, a higher risk of dying from cardiac events, and 
lower overall survival (especially when GFR is less than 60 ml/minute). 

b. Given the above findings, preserving as much renal function as possible 
may help reduce the risk of death. 


Thermal Ablation 
1. Thermal ablation is tumor destruction without excision, which is usually 
accomplished by freezing (cryoablation) or heating (radiofrequency 
ablation). Although no randomized trial has compared cryoablation and 
radiofrequency ablation, retrospective data shows that they have similar 
oncologic efficacy and similar complication rates. 

a. Cryoablation—the tumor is cooled to -20°C to -40°C (these 
temperatures induce cell necrosis). Two freeze-thaw cycles improve cell 
kill. A common regimen is 10 minutes of freezing, then 8 minutes of 
thawing, then another 10 minutes of freezing (the “10-8-10” protocol). 
Freezing is monitored by ultrasound. The necrosis zone is smaller than 
the frozen region revealed by ultrasound. In order to account for this, the 
hyperechoic edge of the ice ball on ultrasound must extend beyond edge 
of the tumor (by at least 5 mm). For details on cryoablation, including its 
mechanism of action and monitoring during freezing, see page 217. 

b. Radiofrequency ablation—the tumor is heated to between 50°C and 
105?C (these temperatures induced cell necrosis). A probe delivers high 
frequency alternating current into the tumor (460-500 KHz). This 
current creates a electromagnetic field that agitates the molecules next to 
the probe. This agitation creates friction between molecules that heats 
the surrounding tissue (the source of the heat is not the probe; the heat 
arises from the agitated molecules around the probe). Heating the tissue 
to temperatures higher than 105?C can cause gas formation, which 
hinders the delivery of current. The goal is to ensure tumor necrosis by 
maintaining a temperature of 50°C to 105°C throughout the tumor, while 
not exceeding 105°C. Ablation can be monitored using ultrasound, CT, 
or MRI. 
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2. Ablation can be accomplished through an open, laparoscopic, or 
percutaneous approach. In most cases, a percutaneous approach is 
preferred because it minimizes morbidity. 

. Biopsy of the renal mass is recommended before proceeding with tumor 
ablation. The intensity of follow up can be modified depending on the 
tumor histology (benign tumors may require minimal follow up, whereas 
high grade or aggressive tumors may require more intense follow up). 

4. Thermal ablation is generally reserved for non-cystic clinical stage ТІ 
tumors that are < 3 cm in size because 
a. The risk of complications (such as tumor fracture and bleeding) are 

higher when tumor size is > 3 cm. 
b. The rate of recurrence is higher when tumor size is > 3 cm. 
c. Disease free survival is lower when tumor size is > 3 cm. 
d. Thermal ablation has not be well studied in cystic masses. 

. Tumors that are intrarenal, close to the renal hilum, or close to a renal sinus 
are more difficult to treat with thermal ablation. Peripheral exophytic 
tumors are easier to ablate. 

6. When structures adjacent to the kidney are too close to allow for safe 
ablation of the tumor, the clinician can move these nearby structures away 
from the expected ablation zone to permit safe tumor ablation (using 
methods such as percutaneous hydro-dissection or spacer balloons). 

7. Complications include hematoma, pain, and infection. Pneumothorax can 

occur when ablating upper pole renal masses. Rare serious complications 

include bleeding requiring transfusion, persistent urinary extravasation, 
complete loss of ipsilateral renal function, injury to nearby organs (such as 
the ureter or bowel), and tumor seeding along the probe tract. 

Thermal ablation appears to result in less decline in GFR than partial 

nephrectomy. 

Local recurrence is more common after a single ablation (6%) than after 

partial nephrectomy (396) or radical nephrectomy (196). However, 

persistent tumor and local recurrence can be treated with repeat ablation. 

When repeat ablations are included, the risk of local recurrence is similar 

between ablation and PN. Salvage excision of the tumor may be more 

difficult after ablation. 
0. Retrospective data suggests that ablation results in a two fold higher risk 
of dying from kidney cancer compared to partial nephrectomy. 
. The EAU 2021 guideline states that ablation should be offered to “frail 
and/or comorbid patients with small renal masses...” and “inform patients 
about the higher risk of local recurrence and/or tumor progression.” The 
AUA 2021 guideline states that physicians should consider thermal 
ablation as “an alternate approach for the management of cT 1a solid renal 
masses < 3 cm in size...” and that patient counselling should include “an 
increased likelihood of tumor persistence or local recurrence...relative to 
surgical excision...” 
. Residual tumor after ablation and local recurrence—this is defined as any 
of the following 
a. Imaging shows tumor in the same area of prior treatment that enhances 
with contrast more than 3-6 months after ablation, enlarges over time, 
or fails to regress over time. 

b. Imaging shows new satellite tumors (tumors immediately surrounding 
the treated area). 

c. Biopsy shows tumor in the same area of prior treatment. 

d. Tumor detected along the tract where the probe was placed. 
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13. Renal biopsy for residual tumor or local recurrence 

a. If there is a suspicion of residual cancer or a local recurrence on 
imaging, then a renal mass biopsy should be performed. 

b. The biopsy should sample the enhancing areas of the tumor. Biopsies of 
non-enhancing areas are likely to show fibrosis (especially the center of 
the mass, where ablation is typically initiated). 

14. For renal masses that have undergone successful ablation, immediate post- 
ablation imaging shows a slight enlargement of the tumor, and may show 
rim enhancement. Over the next few months, the tumor shrinks and no 
longer enhances (although with radiofrequency ablation, tumor shrinkage 
may be minimal). 

. Patients with no biopsy or patients whose biopsy is nondiagnostic, 
oncocytoma, or tumor with oncocytic features should probably be 
followed with the assumption that the tumor is renal cell carcinoma. 
Although oncocytoma is considered benign, oncocytoma can coexist with 
RCC, it can be difficult to distinguish oncocytoma from an oncocytic 
cancer, and it can grow enough over time to threaten the kidney's function. 

16. Example follow up protocol—if a patient elects to undergo thermal 

ablation, the first follow up imaging should be conducted at 3 months and 

6 months afier ablation and should consist of abdominal cross sectional 

imaging (CT or MRI) with and without intravenous contrast (unless 

contrast is contraindicated). These 3 and 6 month scans determine 
treatment success. Thereafter, follow up testing should include 

a. For patients whose pre-ablation renal mass biopsy shows a benign tumor 
tumor that is not oncocytoma—if the 3 and 6 month scans show а 
treatment success and there are no ongoing treatment related 
complications, then further abdominal imaging and chest imaging is not 
necessary. 

b. For patients who did not have a renal mass biopsy or whose biopsy 
shows RCC, oncocytoma, tumor with oncocytic features, or 
nondiagnostic findings, use the follow up protocol described below. 

i Renal imaging (with ultrasound, CT, or MRI) annually for 5 years 
and as clinically indicated. Renal imaging may be performed more 
often and using more detailed scans (CT or MRI rather than 
ultrasound) when there is concern about recurrence. Renal imaging 
after 5 years can be considered based on the patient's risk. 

Chest imaging annually for 5 years and as clinically indicated. Chest 

imaging after 5 years can be considered based on the patient's risk. 

iii. Laboratory tests annually and as clinically indicated. 


Partial Nephrectomy (PN) 
1. PN removes the tumor with a margin of normal renal tissue. The method of 

removing the tumor can be classified into two categories. 

a. Incision—the normal kidney around the tumor is incised so the tumor 
can be removed with a modest macroscopic margin of normal kidney. 

b. Enucleation—the tumor is removed by blunt dissection between the 
tumor pseudocapsule and the normal kidney; therefore, there is a 
minimal (often microscopic) margin of normal renal tissue around the 
tumor. Some cancers do not have a pseudocapsule. If a pseudocapsule is 
absent, it may be more difficult to develop the correct tissue plane 
(which could cause dissection into the tumor). Also, tumor invades the 
pseudocapsule in up to one third of cases. Nonetheless. retrospective 
data suggests that incisional removal and enucleation have similar 
oncologic outcomes. For example, Minervini et al (2011) showed that 
enucleation and incisional partial nephrectomy achieved equivalent 
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10-year cancer specific survival, and that enucleation had a lower 
positive margin rate (3.4% vs. 1%). The AUA 2021 guideline states 
"Until prospective evaluation is available for sporadic tumors, 
enucleation is best utilized on a selective basis..." and "should be 
considered in patients with familial RCC, multifocal disease, or severe 
CKD [chronic kidney disease]... " 

2. PN for stage ТІ tumors—when complete tumor excision сап be achieved, 
partial nephrectomy is the treatment of choice for most clinical stage ТІ 
tumors (tumors < 7 cm in greatest dimension) because 
a. PN results in a lower risk of chronic renal insufficiency than RN. 

b. PN and RN have equivalent oncologic efficacy in stage T1 tumors. 
c. Cancer specific mortality is lower with PN than with ablative therapies. 

3. PN for stage T2— partial nephrectomy is an option for stage T2 tumors 
when PN will completely excise the cancer and will preserve a sufficient 
amount of normal kidney to make the risk worthwhile. In these cases, PN 
results in a higher blood loss and a higher risk of complications than RN. 
Also, large tumors have a higher likelihood of aggressive pathologic 
features (such as infiltration beyond the tumor capsule); therefore, it is 
crucial to only utilize PN when it can be done with minimal risk of leaving 
cancer behind. Radical nephrectomy is also an option for stage T2 cancer. 

4. Stage ТЗ or T4— radical nephrectomy is generally performed for these 
stages of primary cancer unless there is an imperative indication for renal 
preservation. 

5. Surgical margins— historically, a one centimeter margin of normal tissue 
was recommended. However, the size of a negative surgical margin does 
not impact prognosis. A close margin achieves the same cure rate as an 
ample margin; therefore, a close margin should be considered as truly 
negative. 

a. Positive surgical margins occur in approximately 3% of patients 
undergoing PN. 
b. With short term follow up (« 3.5 years), a positive margin does not 
appear to alter cancer specific or overall survival. 

Patients with a positive margin have a higher risk of local recurrence; 

however, most patients will remain disease free. In fact, when ipsilateral 

radical nephrectomy is performed for a positive margin after partial 
nephrectomy, residual tumor is found < 16% of the time. 

d. When a positive margin is found, but there is no gross residual tumor, 
surveillance is usually appropriate because most of these patients will 
remain disease free. However, radical nephrectomy or repeat partial 
nephrectomy may be considered in patient's with a particularly 
aggressive tumor (e.g. sarcomatoid, high grade, or collecting duct 
cancers) because these patients may be at higher risk for a lethal 
recurrence. 

. When there is gross residual tumor remaining after PN, consider 
performing either radical nephrectomy or repeat partial nephrectomy to 
remove the residual tumor. Ablation may be used in select cases. 

Renal ischemia time—this is defined as the duration of time that part or all 

of the kidney is without arterial blood flow because of vascular clamping. 

Clamping of renal blood flow is done to minimize bleeding while excising 

the tumor. Ischemia time is designated as either warm (no cooling of the 

kidney during ischemia) or cold (cooling of the kidney during ischemia). 

Irreversible renal damage is thought to occur after 20-30 minutes of warm 

ischemia time and after about 90 minutes of cold ischemia time. 
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7. Minimizing ischemic renal damage during partial nephrectomy 

a. Avoid hypotension and hypovolemia. 

b. Traditionally, patients received mannitol 12.5 grams IV administered at 
5 minutes and 10 minutes prior to clamping the renal artery. Mannitol 
reduces ischemic injury by scavenging free radicals and by reducing 
oxidative cellular damage. Retrospective data suggests no benefit to 
using mannitol. In addition, a recent randomized trial by Spaliviero 
(2018) in patients with preoperative GFR > 45 ml/min showed that 
using a single 12.5 gram dose of mannitol during PN did not improve 
postoperative GFR compared to placebo (however, this trial did not 
examine whether mannitol is beneficial when using the usual regimen of 
two 12.5 gram doses or when it is used for patients with preoperative 
GFR < 45 ml/min). 
Clamp the renal artery only once (avoid unclamping and re-clamping). 
Leaving the renal vein unclamped may permit retrograde renal 
perfusion; however, it may result in more bleeding. 

e. Rather than clamping the main renal artery, clamp only segmental 
arteries that feed the region of the tumor. 

f. Minimize renal ischemia time—when the kidney is not cooled, then 
warm ischemia time should ideally be less than 20 minutes. If warm 
ischemia time is expected to be longer than 20 minutes, then the 
traditional approach has been to cool the kidney (after clamping the 
artery, surround the kidney with an ice bath for 15 minutes and cool the 
kidney to 15° C. Re-cool the kidney at least every 30 minutes). However, 
a recent randomized study (Breau et al, 2021) shows that renal 
hypothermia offers no benefit for the preservation of renal function 
when clamp time is < 60 minutes. Although few patients in the study had 
GFR < 45, the study was able to show that hypothermia did not benefit 
these patients. When renal hypothermia is utilized, cold ischemia time 
should ideally be less than 60 minutes, but the kidney can completely 
recover after 60-90 minutes of cold ischemia. 

8. Laparoscopic versus open PN 

a. Open and laparoscopic PN achieve equally effective cancer control and 
survival. 

b. Warm ischemia time is usually longer with laparoscopic PN. 

c. Compared to open PN, laparoscopic PN has a lower intraoperative blood 
loss, but a higher risk of postoperative hemorrhage. Open and 
laparoscopic PN have a similar transfusion rate. 

d. Patients undergoing laparoscopic PN have a higher risk of being 
converted to radical nephrectomy than patients undergoing open PN 
(2.196 versus 0.0594). 

e. Laparoscopic PN has a higher rate of re-operation for complications 
than open PN (3.4% versus 1.6%). 


Radical Nephrectomy (RN) Versus Partial Nephrectomy (PN) 

1. EORTC 30904 was a prospective randomized trial comparing open PN and 
open RN in patients with a normal contralateral kidney and RCC that was 
solitary and « 5 cm in diameter. For PN, a macroscopic margin of normal 
renal tissue was removed (i.e. enucleation was not performed). 

2. Complications—EORTC 30904 showed that partial nephrectomy has a 
higher rate of complications compared to radical nephrectomy. The 
following complications were more likely with PN. 

a. Hemorrhage with > 1 liter of blood loss (3.1% versus 1.2%) 
b. Urine leak/fistula (4.4% versus 0%) 
c. Re-operation for complications (4.4% versus 2.4%) 
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3. Renal function 

a. Partial nephrectomy results in a lower risk of chronic renal insufficiency 
than radical nephrectomy. Retrospective and randomized (EORTC 
30904) data shows that patients undergoing radical nephrectomy have a 
higher risk of developing a postoperative glomerular filtrate rate (GFR) 
less than 60 ml/min. However, it appears that the risk of severe renal 
dysfunction (GFR « 30) is similar after partial and radical nephrectomy. 

b. Retrospective data suggests that partial nephrectomy is less likely to 
cause proteinuria compared to radical nephrectomy. 

4. Oncologic efficacy and survival 

a. The rate of positive surgical margins is higher with PN than with RN 
(2-3% versus 1%). 

b. Randomized (EORTC 30904) and retrospective studies show that PN 
and RN achieve equivalent cancer specific survival in patients with 
stage TI cancer, but local recurrence is higher with PN (396 versus 196). 
Although the data are conflicting, some retrospective studies suggest 
that patients undergoing PN for clinical stage Т1 RCC have a longer 
overall survival than patients undergoing radical nephrectomy. 
Improved overall survival in patients undergoing PN occurs mainly by 
reducing non-RCC related deaths. Since lower GFR correlates with 
lower overall survival, partial nephrectomy may achieve its overall 
survival benefit by preventing a decline in GFR. 

EORTC 30904—аћег a median follow up of 9.3 years, this study was 

unable to demonstrate equivalent cancer control for RN and PN. It was 

also unable to confirm the retrospective finding that PN achieves higher 
overall survival. The inability to show an advantage for PN probably 
arose because poor accrual forced the study to closed prematurely 

(« 50% of the required patients were enrolled); therefore, the study was 

underpowered to adequately assess survival endpoints. The authors state 

*Oncologic equivalence of NSS [Nephron Sparing Surgery] and RN 

could not be definitely shown in this randomized study but is nowadays 

generally accepted" and EORTC 30904 “...supports the recommendation 
to use NSS in small tumors as a first-line procedure whenever 
technically feasible..." 

. Erectile dysfunction (ED)—retrospective data suggests that RN leads to а 
higher rate of postoperative ED than PN. One possible explanation for this 
is that the renal insufficiency from RN produces endothelial cell 
dysfunction, which increases the rate of ED. 

6. Summary 

a. PN has a higher rate of perioperative complications compared to RN. 

b. PN results in a lower risk of chronic renal insufficiency than RN. 

c. PN achieves equivalent (or possibly better) overall survival compared to 
RN. The potential overall survival benefit for PN arises from a reduction 
in non-RCC related deaths (perhaps by preventing renal insufficiency). 

d. The rate of positive surgical margins is higher with PN than with RN 
(2-3% versus 1%). 

e. PN has a slightly higher local recurrence rate than RN (3% versus 1%). 

f. PN achieves equivalent cancer specific survival compared to RN. 
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Adrenalectomy During Nephrectomy 
1. Ipsilateral adrenalectomy is recommended when there is suspicion of 
direct invasion or metastasis to the adrenal gland based on preoperative 
imaging or based on intraoperative findings. Adrenalectomy may also be 
considered when there is a large upper pole tumor. Otherwise, the 
ipsilateral adrenal gland can be spared. Routine removal the ipsilateral 
adrenal gland during nephrectomy does not improve survival. 
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2. Direct invasion or metastasis to the adrenal gland is uncommon. 

3. If unilateral adrenalectomy is performed, adrenal insufficiency is rare 
when the patient has a normal contralateral adrenal gland. 

4. For patients undergoing cytoreductive nephrectomy for metastatic RCC, 
the indications for adrenal sparing are the same as for patients with 
non-metastatic RCC. 


Regional Lymph Node Dissection (LND) 

1. Clinical stage NO patients—when preoperative imaging and intraoperative 
findings show no lymphadenopathy, then performing regional LND is 
optional. 

a. EORTC 30881 was a prospective randomized trial comparing RN alone 
to RN with LND in patients with clinical stage T1-T3, МОМО RCC. 

i. With a median follow up of 12.6 years, there was no difference in 
overall survival, disease-specific survival, or local progression. Thus, 
regional lymph node dissection does not improve survival in patients 
who undergo RN for clinical stage T1-T3, МОМО RCC. 

ii. LND did not increase the risk of surgical complications. 

iii. Regional lymph node metastases were found in 1% of palpably 
normal nodes and in 17% of palpably enlarged nodes (this is why 
LND is recommended when palpable nodes are discovered 
intraoperatively, see below). 

b. Some urologists advocate LND for patients with a high risk of node 
metastases. The risk of node metastases can be predicted preoperatively 
using a nomogram (Int J Cancer, 121: 2556, 2007) or intraoperatively 
using frozen section (high risk has > 2 risk factors: stage T3-T4, grade 
3-4, tumor size > 10 cm, tumor necrosis, or sarcomatoid elements). 

2. Clinical stage N1 patients (i.e. preoperative imaging or intraoperative 
findings show lymphadenopathy)—ZND does not improve survival in 
patients with clinical stage МІ. However, regional LND (including removal 
of abnormal nodes) is recommended in N1 patients because it helps to 
accurately stage the tumor. Some enlarged lymph nodes do not harbor 
malignancy. 

3. The most common location of node metastasis is interaortocaval for right 
sided tumors, and para-aortic for left sided tumors. Interaortocaval node 
metastasis can be present in the absence of hilar node metastasis. 

4. Crispen et al (2011) recommend the following LND templates. 

a. For left sided tumors, remove the para-aortic and interaortocaval nodes 
from crus of the diaphragm to the common iliac artery. 

b. For right sided tumors, remove the paracaval and interaortocaval nodes 
from crus of the diaphragm to the common iliac artery. 

Bilateral RCC 

1. When possible, renal sparing surgery is preferred for bilateral RCC. In 
cases where bilateral RN is necessary, the patient is placed on dialysis. 
Renal transplant may be an option if the patient remains cancer-free. 

2. When planning RN on one side and nephron sparing surgery on the other 
side, consider performing the nephron sparing surgery first and delaying 
the RN until a later date. This helps avoid dialysis (during recovery from 
the nephron sparing surgery, the need for dialysis can be avoided if a 
contralateral kidney is still present to help sustain renal function). 

RCC with Tumor Thrombus 

1. RCC can grow into the lumen of veins that drain the kidney. Tumor within 
the venous lumen is called tumor thrombus. 

2. Tumor thrombus typically remains attached to and continuous with the 
primary renal mass. 
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3. Tumor thrombus growth tends to follow the direction of venous flow; 
therefore, thrombus that extends into the inferior vena cava (IVC) will 
usually grow cephalad toward the heart. Once it reaches the heart, it will 
typically grow into the right atrium rather than into the superior vena cava. 
Various systems (including TNM stage on page 13) have been proposed to 
designate the level to which the thrombus extends. Commonly used levels 
are renal vein only, IVC below the hepatic veins, IVC above the hepatic 
veins, IVC above the diaphragm, or into the right heart. 4 more extensive 
tumor thrombus is associated with a lower disease specific survival. 

. The thrombus is usually free-floating in the venous lumen, but it can 
invade into the vein wall. When the tumor thrombus invades into the vein 
wall, then the involved vein wall is excised (synthetic graft may be used to 
reconstruct the vein). Tumor thrombus invading the caval wall has a worse 
prognosis than free-floating thrombus. 

6. In surgical candidates, tumor thrombus should be removed during 
nephrectomy because long term survival has been achieved even when the 
thrombus extends into the right heart. 

. Cardiopulmonary or veno-venous bypass may be necessary to remove an 

extensive tumor thrombus, especially if it extends above the diaphragm. 

Case reports show that systemic therapy can shrink tumor thrombus. When 

a thoracic incision or cardiopulmonary bypass poses an unacceptable risk, 

systemic therapy may reduce the thrombus level enough to allow complete 

resection without a thoracic incision and without cardiopulmonary bypass. 
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Adjuvant Therapy after Nephrectomy 

1. Many randomized studies of adjuvant therapy have been conducted, using 

agents such as radiation, interferon, interleukin, sunitinib, sorafenib, 
axitinib, and pazopanib. So far, only one study has shown benefit with 
adjuvant therapy: the S-TRAC trial. 

2. S-TRAC trial—patients with non-metastatic clear cell RCC who were at 
high risk for recurrence after nephrectomy were randomized to either 
sunitinib or placebo. High risk for recurrence was defined as the presence 
of any of the following: stage T4, regional lymph node metastasis, or a 
combination of stage ТЗМО + Fuhrman grade > 2 + ECOG performance 
status > 1. Sunitinib 50 mg po q day was administered on a 4-week-on 
2-week-off cycle for 1 year as tolerated, but was stopped sooner if 
recurrence occurred within 1 year. Median disease free survival was 
significantly longer (by 1.2 years) in the sunitinib group. Data for overall 
survival were not mature at the time of the report. Grade 3 and 4 adverse 
events were more common in the sunitinib group. Based on these results, 
the FDA approved sunitinib for adjuvant treatment of patients with high 
risk of recurrence following nephrectomy for RCC. 

The randomized ASSURE trial also studied adjuvant sunitinib in patients 

with a high risk of recurrence after nephrectomy for RCC, but ASSURE 

showed no difference in disease free survival between adjuvant sunitinib 
and placebo. 

. Given the conflicting data on disease free survival and the lack of proven 
overall survival benefit, many clinicians are not convinced that sunitinib 
should be utilized for adjuvant therapy. In fact, the EAU 2021 guideline 
states “Do not offer adjuvant sunitinib following surgically resected high 
risk clear renal cell carcinoma.” Also, there was major disagreement in the 
NCCN guideline panel about whether adjuvant sunitinib is appropriate. 

. If adjuvant sunitinib is utilized, it should probably be restricted to patients 
with clear cell RCC (because S-TRAC only studied clear cell RCC). 
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Hyperfiltration Renal Injury 
1. When functional renal tissue is removed, glomerular hyperfiltration occurs 
in the remaining tissue to restore filtration capacity. 

. Prolonged glomerular hyperfiltration may cause renal injury. This injury 
leads to focal segmental glomerulosclerosis and progressive renal failure. 
Hyperfiltration injury may take more than 10 years to develop. 

. Proteinuria is the harbinger of hyperfiltration renal injury; therefore, it 
precedes pathologic and clinical evidence of renal damage. 

4. If more than 75% of the functional renal tissue is removed, hyperfiltration 
renal injury is more likely to occur. When x 50% of functional renal tissue 
is removed, hyperfiltration injury uncommon. For example, after 
nephrectomy in kidney donors, glomerular filtration rate (GFR) does not 
decline significantly with 20 years of follow up. 

. Factors that increase the risk of hyperfiltration injury include removal of 
> 75% of functional renal mass, high protein diet, obesity, steroid use, 
hypertension, hyperlipidemia, and poorly controlled diabetes mellitus. 

. Ways of reducing the risk of hyperfiltration renal injury 
a. Angiotensin converting enzyme inhibitors (ACEI)—may help prevent 

hyperfiltration injury by lowering intraglomerular pressure. Some 
suggest beginning an ACEI if 24 hour urine protein is > 150 mg. 
b. Weight loss in obese patients 
c. Low protein, low sodium diet 
d. Strict control of diabetes, hypertension, and hyperlipidemia. 
e. Avoid steroid use 
f. Avoid nephrotoxins (e.g. NSAIDS) 


Follow Up after PN or RN For Localized RCC 

1. The majority of recurrences occur within 3 years after nephrectomy. 

2. Laboratory tests—BUN, creatinine, estimated glomerular filtration rate, 
and urinalysis are obtained routinely. Other laboratory tests are obtained at 
the discretion of the physician, and may include liver function tests, 
alkaline phosphatase, lactate dehydrogenase, and serum calcium. In 
patients with less than one whole kidney, perform periodic 24 hour urine 
for creatinine, protein, and volume to assess for hyperfiltration injury. 
Bone scan is recommended when alkaline phosphatase is elevated, when 
the patient has skeletal symptoms such as pain, or when other imaging 
suggests the presence of bone lesions. 

. Imaging of the central nervous system is recommended when there is an 
acute onset of neurological signs or symptoms. 

. Follow up during the first 5 years after PN or RN—if a microscopic 
positive margin is present, increase the risk category at least 1 level higher. 
а. Low risk (рт! grade 1-2 & NOM0)—history, physical exam, lab tests, 

abdominal CT or MRI (without and without IV contrast), and chest 
x-ray at 1, 2, 4, and 5 years after surgery, and when clinically indicated. 
After 2 years, the clinician may consider alternating between abdominal 
ultrasound and abdominal cross sectional imaging. 

b. Intermediate risk (pT1 grade 3-4 or pT2 any grade; & NOM0)—history, 
physical exam, lab tests, abdominal CT or MRI (without and without IV 
contrast), and chest x-ray at 6 months and at 1, 2, 3, 4, and 5 years after 
surgery, and when clinically indicated. After 2 years, the clinician may 
consider alternating between abdominal ultrasound and cross sectional 
imaging. 

High risk (pT3 any grade & NOM0)—history, physical exam, lab tests, 

abdominal CT or MRI (without and without IV contrast), and chest CT 

at 6, 12, 18, 24, 30, 36, 48, and 60 months after surgery, and when 
clinically indicated. 
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d. Very high risk (рта, N1MO, sarcomatoid, or macroscopic positive 
margin)—history, physical exam, lab tests, abdominal CT or MRI 
(without and without IV contrast), and chest CT at 3, 6, 9, 12, 18, 24, 30, 
36, 48, and 60 months after surgery, and when cíinicaily indicated. 

6. Follow up beyond 5 years after PN or RN 

a. After 5 years, abdominal and chest imaging are optional, but history, 
physical exam, and labs should be obtained at 6-7 years and at 8-10 
years after surgery. Imaging beyond 5 years may be most appropriate for 
patients with higher risk cancers. 

b. If chest imaging is continued beyond 5 years in high risk or very high 
risk patients, then chest x-ray may be considered rather than chest CT. 

c. Additional testing should be obtained when clinically indicated. 

7. Patients with a solitary kidney should be advised that participation in 
contact/collision sports places the kidney at risk for traumatic injury. Need 
to avoid contact/collision sports is determined on an individual basis. 


Treatment of Metastatic RCC 


RCC with Oligometastasis 

. Oligometastasis is the presence of a few metastases (e.g < 3). 

. In patients with oligometastases, long term survival has been achieved 
when the primary and metastatic lesions were treated. 

. When oligometastases present at the same time as the primary RCC, the 

preferred treatment is excision of the primary tumor and the metastases 

(for a brain and bone metastasis, radiation therapy is also an option). 

When oligometastases develop after nephrectomy (local recurrence in 

renal fossa or other metastasis), the preferred treatment is tumor resection 

(for a brain and bone metastasis, radiation therapy is also an option). 

5. When resection of the metastases is not feasible, then the metastasis may 
be treated with ablation or radiation (depending on the metastasis 
location). Another option is systemic therapy. 

6. When oligometastases are resected, the prognosis is better when 
a. The metastases occur in the lung rather than in another location. 

b. The metastases arise after nephrectomy (initial stage M0) compared to 
when the metastases present with the primary tumor (initial stage M1). 
RCC with Non-Oligometastases 

1. Patients with metastatic renal cell carcinoma can be classified into risk 
categories using either the Memorial Sloan Kettering Cancer Center 
Prognostic Model (MSKCC) or the International Metastatic Renal Cell 
Carcinoma Database Consortium Criteria (IMDC). 

2. Cytoreductive nephrectomy—defined as RN in M1 patients before 
administering systemic therapy (RN is performed to reduce tumor burden). 
In MI patients, 2 randomized trials that showed RN followed by interferon 
(INT) improved time to progression and overall survival compared to INT 
alone. Currently, INT is rarely used to treat metastatic disease, and there 
have been no randomized trials specifically addressing cytoreductive 
nephrectomy with newer agents. However, data suggests that patients with 
intermediate risk or high risk metastatic RCC do not benefit from 
cytoreductive nephrectomy before tyrosine kinase inhibitor therapy 
compared to tyrosine kinase inhibitor therapy alone. Cytoreductive 
nephrectomy is an option for some patients with low risk metastatic RCC. 
It appears that patients most likely to benefit from cytoreductive 
nephrectomy have good performance status (e.g. ECOG performance 
status 0 or 1), no brain metastasis, and metastases only in the lung. 
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3. Palliative treatment of the primary tumor—when the primary tumor causes 
significant symptoms (e.g. pain, gross hematuria), nephrectomy or tumor 
embolization may be performed in order to control cancer related 
symptoms. Radiation is not effective for primary tumor control. 

4. First line systemic treatment for metastatic clear cell RCC 

a. Favorable/low risk 
i Preferred regimens: pazopanib, sunitinib, cabozantinib + nivolumab, 
lenvatinib + pembrolizumab, or axitinib + pembrolizumab. 
ii. Other recommended regimens: ipilimumab + nivolumab, or 
cabozantinib, or axitinib + avelumab. 
iii. Used in select cases: high dose IL-2 or axitinib. 
b. Intermediate or poor risk 
i. Preferred regimens: cabozantinib, cabozantinib + nivolumab, 
ipilimumab + nivolumab, axitinib + pembrolizumab, or 
lenvatinib + pembrolizumab. 
ii. Other recommended regimens: pazopanib, sunitinib, or 
axitinib + avelumab. 
iii. Used in select cases: high dose IL-2, axitinib, or temsirolimus. 

. First line systemic treatment for metastatic non-clear cell RCC 
a. Preferred regimens: clinical trial or sunitinib. 

b. Other recommended regimens: cabozantinib, everolimus, or 
lenvatinib + everolimus. 

c. Used in select cases: many options are available, including erlotinib, 
bevacizumab, temsirolimus, etc. 

. For intermediate risk patients who respond well to first line systemic 
therapy (i.e. a long term sustained response and/or minimal residual 
metastases), then nephrectomy may be considered. This option is based on 
data from the SURTIME trial, which randomized patients with metastatic 
clear cell RCC to immediate cytoreductive nephrectomy followed by 
sunitinib or to deferred nephrectomy (sunitinib administered first, then 
nephrectomy if there was no progression on sunitinib). Overall survival 
was longer for patients in the deferred nephrectomy group. 

. Chemotherapy is ineffective for most types of RCC; however, it has shown 

modest activity in medullary RCC and collecting duct RCC. Oral targeted 

therapies (e.g. tyrosine kinase inhibitors) are not effective for renal 
medullary RCC. Thus, either a clinical trial or systemic chemotherapy is 
the treatment of choice for metastatic medullary RCC. 

Systemic therapies are poorly effective against brain metastases. Brain 

metastases may be treated with radiation or surgical resection, especially 

if they are symptomatic or growing. 

9. Radiation may be used for palliation of bone and brain metastasis. 

Tyrosine Kinase Inhibitors (TKIs) 

1. Tyrosine kinase inhibitors reduce angiogenesis and cell proliferation. They 
inhibit various tyrosine kinases, such as vascular endothelial growth factor 
receptor (VEGFR), platelet derived growth factor receptor (PDGFR), and 
stem cell factor receptor (KIT). 

2. TKIs are indicated for the treatment of advanced or metastatic RCC. 

3. TKIs appear to improve median progression free survival by 2-6 months 
and improve median overall survival by a few months. 

4. Examples of TKIs include sunitinib, sorafenib, pazopanib, axitinib, 
cabozantinib, lenvatinib, and erlotinib. 

5. Compared to sunitinib, pazopanib causes less fatigue, less hand and foot 
syndrome, less altered taste, less thrombocytopenia, and better quality of 
life, but a higher risk of elevated LFTs. Both pazopanib and sunitinib are 
options for first line treatment of low risk metastatic clear cell RCC. 
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6. Side effects—skin reactions (“hand and foot syndrome"), gastrointestinal 
(vomiting, diarrhea, elevated amylase, elevated liver function tests, altered 
taste), hypophosphatemia, hypothyroidism, hypertension, proteinuria, 
bleeding, hematologic (thrombocytopenia, neutropenia), alopecia, 
headache, fatigue, and embolic events (e.g. stroke and myocardial 
infarction). Low ejection fraction, cardiac ischemia, and prolonged QT 
have been reported. 

7. During therapy, check blood pressure, complete blood count, urinalysis for 
protein, thyroid function tests, and serum chemistries (sodium, potassium, 
phosphate, creatinine, liver function tests, amylase, lipase). Monitoring of 
ejection fraction can be considered. 

. Since these medications impair angiogenesis, they can interfere with 
wound healing. To avoid poor wound healing, stop the TKI before elective 
surgery. Do not resume the TKI until wound healing is adequate. The time 
frame in which the TKI is stopped before and after surgery depends on the 
TKI being used. 


Immune Check Point Inhibitors 
1. Immune check point inhibitors are medications that block an important 

regulatory step of the immune system. These medications typically reduce 

the tumor's ability to evade the immune system, which allows the immune 
system to more effectively attack the cancer. 

PD-1/PD-L1 pathway inhibitors—examples include pembrolizumab, 

nivolumab, and avelumab. For details on these medicines, see page 82 

(pembrolizumab), page 83 (nivolumab), and page 83 (avelumab). 

a. The programmed death receptor-1 (PD-1) is located on lymphocytes. 
When certain proteins bind to PD-1, the immune system has a reduced 
capacity to attack normal tissues (decreasing auto-immune reactions) 
and a reduced capacity to attack malignant tissues (hindering the body's 
ability to kill cancer). PD-L1 (programmed death ligand 1) is a protein 
that binds to the PD-1 receptor. Many cancers evade the body's defenses 
by expressing a high level of PD-L1, which binds to PD-1 and inhibits 
the immune system's ability to kill cancer. 

b. Medicines can block the binding of PD-L1 to PD-1 by attaching to 
PD-L1 (PD-L] inhibitors) or by attaching to the PD-1 receptor (PD-1 
inhibitors). However, both PD-1 inhibitors and PD-L1 inhibitors achieve 
their anticancer effects by inhibiting the PD-1/PD-L1 pathway. 

c. The increased immune activity from blocking the PD-1/PD-L1 pathway 
can also result in an attack on normal tissue (which leads to some of the 
side effects). Since all PD-1 inhibitors and PD-L1 inhibitors block the 
same pathway, they all tend to have similar side effects. 

. CTLA-4 pathway inhibitor—examples include ipilimumab. 

a. CTLA-4 (cytotoxic T lymphocyte antigen 4) is a protein receptor on 
activated T cells. Under normal circumstances, a ligand binds to the 
CTLA-4 receptor and down-regulates the cytotoxic activity of T-cells. 

b. Ipilimumab is a monoclonal antibody that binds to the CTLA-4 receptor 
and blocks the down-regulation of cytotoxic activity, which increases 
the immune system’s ability to kill the cancer. 
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Mammalian Target of Rapamycin (mTOR) Inhibitor 
1. mTOR is a protein that regulates hypoxia inducible factor (HIF) and 
vascular endothelial growth factor (VEGF). When mTOR is inhibited, 
VEGEF decreases (which reduces angiogenesis) and HIF decreases (which 
reduces cell proliferation). Thus, mTOR inhibitors reduce angiogenesis 
and cell proliferation. 
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2. Temsirolimus and everolimus inhibit mTOR. 

3. Temsirolimus is FDA approved for the treatment of advanced RCC in 

patients with predictors of short survival. 

4. Everolimus is FDA approved for the treatment of advanced RCC after 
failure of sorafenib or sunitinib. Everolimus is also FDA approved to 
shrink angiomyolipoma (AML) in patients with tuberous sclerosis whose 
AML does not require surgery. 

. Side effects—include rash, stomatitis (e.g. mouth ulcers), infections, 
asthenia (weakness), peripheral edema, gastrointestinal (nausea, vomiting, 
diarrhea, anorexia), hematologic (thrombocytopenia, neutropenia, 
anemia), hyperglycemia, hyperlipidemia, elevated creatinine, elevated 
liver function tests, and hypophosphatemia. Rare side effects include 
bowel perforation and interstitial pneumonitis (cough, dyspnea, hypoxia). 


Interleukin 
1. Interleukin-2 (IL-2)—a cytokine that stimulates cell mediated immunity. It 
was one of the first FDA approved treatments for advanced RCC, but it is 
rarely used now because of its toxicity and its limited effectiveness in most 
patients. 
a. IL-2 is used to treat clear cell RCC (other types of RCC usually do not 
respond to IL-2). 

b. To be a candidate for IL-2, the patient must have no brain metastasis and 
have adequate cardiac, renal, and pulmonary function. Good 
performance status (ECOG PS < 2), predominantly clear cell carcinoma, 
and absence of sarcomatoid features are preferred. 

. The most effective regimen is “high dose bolus IL-2”. Each cycle 
consists of intravenous IL-2 (600,000 or 720,000 IU/kg) а 8 hours x 14 
doses. 2 cycles are given with 5-9 days of rest in between cycles. In 
responding patients, this 2 cycle course is repeated every 6-12 weeks. 

d. Side effects—include fever, chills, weight gain, fluid retention, 
reversible renal and hepatic insufficiency, and hypotension. 

. Response rate = 16% (5% complete response; 11% partial response). 

. Criteria that predict a better response to IL-2: ECOG PS of 0, absence of 
metastases in multiple organs, no bone metastasis, lung only metastasis, 
prior nephrectomy, and no sarcomatoid features in the primary tumor. 

2. Interferon—interferon is less effective than IL-2. 
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Bevacizumab with Interferon Alfa-2a 
1. Bevacizumab, a recombinant monoclonal antibody, inhibits angiogenesis 
and tumor growth by binding to and neutralizing vascular endothelial 
growth factor A (VEGF-A). 
2. Bevacizumab with interferon alfa-2a is FDA approved for treatment of 
metastatic RCC. 

. In patients with clear cell RCC, bevacizumab with interferon alfa-2a 
improves progression free survival by 3-5 months compared to interferon 
alone, but it did not improve overall survival. Thus, bevacizumab with 
interferon is more effective than interferon alone. Most patients that were 
studied had a previous nephrectomy. 

4. Side effects—include dry mouth, headache, hypertension, stomatitis (e.g. 

mouth ulcers), gastrointestinal (dyspepsia, anorexia, constipation), 

dyspnea, voice changes, minor bleeding, and poor wound healing. Rare 
side effects include bowel perforation and hemorrhage. 

To avoid poor wound healing, stop bevacizumab at least 28 days before 

elective surgery. It may be resumed at least 28 days after surgery. 
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Treatment for RCC (Adapted from the NCCN, AUA, & EAU Guidelines) 
Declines treatment, unfit for treatment, or short life expectancy | q4— —4 


No Yes a ET 


1 
МО or МІ witholigometastases |] [| M1 with non-oligometastases ] 
Radical or partial nephrectomy* Biopsy a metastasis or the primary 
: Resect tumor thrombus if present tumor to make the diagnosis of RCC 
- + Regional lymph node dissection} (unless palliative or cytoreductive 
- + AdrenalectomyTT nephrectomy is planned) 


Treat oligometastases if present] 1 

Is primary tumor causing significant 
symptoms? (e.g. pain, hematuria) 

No 


= ы 
Мо gross residual КСС | | Unresectable 
(роѕійуе} or negative | | gross residual | 
surgical margin) RCC Y 


Palliative embolizatio: 
or nephrectomy 


If clear cell RCC & high risk for 


recurrence, consider adjuvant sunitinib?. Low/F bi Tat diat 
High risk includes any of the following: RIS е PoorRisk 
- Stage Т4, or 5 
: Regional lymph node metastasis, or Consider Cytoreductive 
· Stage ТЗМО & Fuhrman grade > 2 & Nephrectomy** 
ECOG performance status > 1 


Surveillance * Start systemic therapy (see page 26 
a I for details). 
Local™ and/or Non-oligometastatid - For metastatic RCC inside the 
oligometastatic recurrence CNS that is symptomatic or 
Fecurrenoe growing, administer radiation or 
resect the lesions. 
Treat 
recurrence] i 


CNS - central nervous system; RCC - renal cell carcinoma; 
ECOG - Eastern Cooperative Oncology Group 

* Partial nephrectomy is the preferred treatment for most clinical stage T1 tumors. 
Ablation may be utilized for select ТІ tumors (mainly tumors < 3 cm). 

жж Patients that are most likely to benefit from cytoreductive nephrectomy have good 
performance status (e.g. ECOG performance status 0 or 1), no brain metastasis, and 
metastases only in the lung. 

+ Regional lymph node dissection (LND) does not improve survival. LND is 
unnecessary in patients with clinical NO disease, but should be considered in 
patients at high risk for regional node metastases. LND is recommended in patients 
with clinical N1 disease (enlarged lymph nodes found on imaging or 
intraoperatively) because it helps to accurately stage the tumor (some enlarged 
lymph nodes do not harbor malignancy). 

+} Perform adrenalectomy when there is an abnormal ipsilateral adrenal gland on 
preoperative imaging or when there is an intraoperative suspicion of adrenal 
involvement. 

ї When a positive margin is present, repeat resection may be considered in patient's 
with an aggressive tumor. 

Їр Excision of the metastasis is usually preferred (for a brain and bone metastasis, 
radiation therapy is also an option). 

° Adjuvant sunitinib is continued for 1 year as tolerated. 

% Local recurrence includes tumor in the renal fossa after radical nephrectomy and 
tumor in the ipsilateral kidney after renal sparing therapy. 

§ Risk is assigned based on the Memorial Sloan Kettering Cancer Center Prognostic 
Model (MSKCC) or the International Metastatic Renal Cell Carcinoma Database 
Consortium Criteria (IMDC). 
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Recurrence and Survival 


Recurrence After Curative Treatment for Primary RCC 

1. After partial or radical nephrectomy, local recurrence in the renal fossa is 
rare (< 2%). Resection of a local recurrence (in the absence of metastatic 
disease) can achieve long term survival. 

2. In the absence of genetic and familial RCC syndromes, recurrence in the 
contralateral kidney is rare (2-4%). 

3. Lung is the most common site of distant recurrence. 

4. Most recurrences occur within 3 years of treatment. 


Poor Prognostic Factors of RCC 


Bedridden > 50% of the time 
Completely bedridden 


ECOG PS = Eastern Cooperative 
Oncology Group performance status 


Sarcomatoid features 
Tumor necrosis 
Microvascular invasion 
Histology—the prognosis is worse 
for collecting duct, medullary, type 
II papillary, and unclassified RCC. 
11. Higher level of tumor thrombus 
12. Tumor thrombus invading the vena cava wall 
13. Residual tumor—incomplete resection or positive margin. 
14. Presence of metastases 
Survival Based on Nomograms 
Nomograms can predict metastasis free survival and cancer specific survival 
for patients who undergo partial or radical nephrectomy for RCC. 
а. Preoperative —J Urol, 179(6): 2146, 2008; Eur Urol, 55(2): 287, 2009. 
b. Postoperative—J Clin Oncol, 25: 1316, 2007. 


Survival Based on the UCLA Integrated Staging System (UISS) 


T1 NOMO 
T2 NOMO 80% Radical 
Nephrectomy* 
T3 NOMO 
0, 
T4 NOMO 25% 


N1M0 (only one 
node metastasis) 


1. Higher ECOG performance status 

2. Symptomatic tumor 

3. High stage tumor =: 

4. Large tumor size Normal Activity 

5. Collecting system invasion Symptomatic but ambulatory 
6. High grade tumor Bedridden < 50% of the time 
7. 

8. 

9. 

0. 


m 


Radical 


NIMO (> 1 node 0 Nephrectomy* + 
metastasis) Immunotherapy 

1 1-3 
or M1 


* Tumor thrombectomy was performed when tumor thrombus was present. 
ECOG PS = ECOG performance status (see page 31) 


32 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Survival Based on TNM Stage 
Pathologic Stage 


5-Year Disease Specific 


Treatment 


(AJCC 2017) Survival 
T1aN0MO RN or PN 95-100% 
TIbNOMO 88-92% 


T2NOMO 


Pathologic Stage 
(AJCC 2017) 
T3aNO0MO in perirenal or sinus fat, 
but no venous tumor thrombus 
T3N0MO with tumor thrombus in 
the renal vein or vena cava? 
T4 not into contiguous organs 
T4 into contiguous organs 
ММО 


ЕМ 
Solitary recurrence develops after Treatment of 13-54* 
nephrectomy for MO tumor recurrence] 

Solitary metastasis present at RN & treatment of P 
а а и E 0-20%** 
initial diagnosis metastasis 

1 


Multiple unresectable metastases Any therapy 

RN - radical nephrectomy, PN- partial nephrectomy 

? A more extensive tumor thrombus is associated with a lower disease specific 
survival. Tumor thrombus invading the caval wall has a worse prognosis than free 
floating thrombus. 

* Survival is from time of metastasis resection. Pulmonary metastasis probably have 
better prognosis than other metastatic locations. A longer interval between RN 
and the development of a metastasis (especially > 2 years) is associated with a 
longer survival from the time of metastasis resection. 

** Most die within 2 years of diagnosis. These patients have a worse survival than 
patients that develop a solitary metastasis after RN. 

T Options include resection, cryotherapy, or radiation. Resection is often preferred. 

1 Most die within one year of diagnosis. 


8896 


5-Year Overall 
Survival 


47-68% 


Treatment 


RN 
& thrombectomy 
RN 


43-72% 


28% 
<5% 
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WILMS* TUMOR & OTHER PEDIATRIC 
RENAL TUMORS 


Wilms? Tumor 


Presentation 
1. Wilms' tumor is the most common primary malignant renal tumor in 

children. 

2. Mean age of presentation is 3.5-4.0 years old. Bilateral cases usually 
present earlier at a mean age of 2.5 years old. Wilms' tumor is rare in the 
newborn (a solid renal tumor in the newborn is more likely to be 
congenital mesoblastic nephroma or neuroblastoma). 

The most common presenting symptom is an abdominal mass. 

Hypertension occurs in up to 65%. Microscopic hematuria may be seen, 

but gross hematuria is rare. 

4. Physical examination often reveals a large, smooth, firm flank mass that 

rarely crosses the midline. 

. Congenital anomalies occur with 15% of Wilms’ tumors. 

a. Genitourinary anomalies (5% of cases)—including renal anomalies 
(ectopia, fusion, hypoplasia), ureteral duplications, hypospadias, 
cryptorchidism, and ambiguous genitalia. 

b. Hemihypertrophy (3% of cases)—may be ipsilateral or contralateral to 
the tumor. Isolated hemihypertrophy (i.e. not accompanied by other 
congenital abnormalities) is associated with chromosome 11p disorders. 

c. Aniridia (1% of cases)—abnormal development of the iris of the eye. 
Isolated aniridia is associated with chromosome 11p disorders. Up to 
33% of patients with aniridia develop Wilms’ tumor. 

Gross renal vein invasion occurs in up to 20% of cases. 

Acquired von Willebrand disease occurs in 5-10% of cases (a bleeding 

disorder characterized by the deficiency of a platelet adhesion factor). 
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Etiology 
1. Wilms’ tumor is thought to arise from abnormal persistence of the 
metanephric blastema (the metanephric blastema is the embryologic 
structure that contains the nephrogenic cells). 
2. Premalignant lesions 
a. Nephrogenic rest—a focus of abnormally persistent nephrogenic cells. 
Wilms’ tumor and nephrogenic rests are indistinguishable histologically. 
The only way to differentiate them is by following their clinical course. 
Most nephrogenic rests do not develop into Wilms’ tumor. Nevertheless, 
patients with nephrogenic rests must be followed closely. 
b. Nephroblastomatosis—diffuse or multi-focal nephrogenic rests. 
3. Wilms’ tumor genes (WT) 
а. WT1—tumor suppressor gene on chromosome 11p13. Inactivation of 
WTI results in Wilms’ tumor. 
b. WT2—on chromosome 11p15. Inactivation of WT2 causes Wilms’ 
tumor. 
c. 16q—Loss of heterozygosity at this site results in Wilms’ tumor. 


Metastasis 
Location of metastasis (from most to least common): 
Pulmonary, hepatic, other sites (including bone and rarely brain) 
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Disease Associations 
1. WAGR syndrome (Wilms’ tumor, Aniridia, Genitourinary abnormalities, 
mental Retardation)—associated with WT1. Up to 30% develop Wilms’ 
tumor. 

. Denys-Drash syndrome (Wilms? tumor, intersex disorder, glomerulopathy 
with proteinuria)—associated with WT1. 

. Beckwith-Wiedemann syndrome (multiple growth abnormalities which 
may include visceromegaly, gigantism, hemihypertrophy, omphalocele, 
and macroglossia)—associated with WT2. Up to 5% with this syndrome 
develop Wilms’ tumor. 

Mixed gonadal dysgenesis 

Trisomy 18 

Perlman syndrome 

Congenital syndromes such as aniridia (see Presentation, page 41) 


Bilateral Wilms’ Tumor 
1. Approximately 5% of patients present with bilateral tumors. 

2. Bilateral cases usually present earlier (at a mean age of 2.5 years) than 

unilateral Wilms’ tumor. 

3. Nephrogenic rests are always present in bilateral Wilms’ tumor. Thus, the 
presence of nephrogenic rests should raise the suspicion of bilateral 
Wilms’ tumor. 

. Bilateral tumors are generally treated with preoperative chemotherapy 
followed by renal sparing surgery. 

. When nephrectomy is performed for a unilateral Wilms’ tumor, the 
presence of an ipsilateral nephrogenic rest or nephroblastomatosis 
increases the patient’s risk of developing a metachronous Wilms’ tumor in 
the contralateral kidney. Therefore, these patients are followed more 
frequently regardless of histology and stage. 


Work Up 

1. History and physical (including search for aniridia, hemihypertrophy, 
hypospadias, cryptorchidism, ambiguous genitalia, etc.) 

2. Blood pressure measurement 

3. CBC with platelets, PT/PTT, bleeding time, BUN, serum creatinine, liver 
function tests, serum calcium, and urinalysis. Obtain urinary 
catecholamines if neuroblastoma is suspected. Platelets, bleeding time, PT, 
and PTT are obtained because 5-10% of patients with Wilms’ tumor 
develop acquired von Willebrand disease (a bleeding disorder). 

4. Abdominal ultrasound is often the initial imaging study. It can visualize 
the liver as well as tumor thrombus in the vena cava. Wilms’ tumor usually 
has a heterogeneous echo texture. CT scan may be obtained if a solid renal 
mass is suspected based on ultrasound. 

5. Chest x-ray to assess for pulmonary metastasis. 

. Bone scan if the patient has bone pain, elevated alkaline phosphatase, or 
elevated serum calcium. 
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Initial Exploratory Surgery 

1. After a complete work up, the initial therapy for a suspected Wilms' tumor 
is usually surgical exploration. However, preoperative chemotherapy is 
indicated in certain circumstances (see #8 below). 

2. In general, a transverse supra-umbilical abdominal incision is made. 

3. Peritoneal exploration is performed to rule out metastasis. Biopsies should 
be taken of suspicious lesions and resectability is determined. If the tumor 
is unresectable, close and administer chemotherapy. 

4. Palpate the renal vein for tumor thrombus. 
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5. When the preoperative CT or MRI shows a normal contralateral kidney, 
exploration of the contralateral kidney is unnecessary. When preoperative 
imaging shows an abnormal contralateral kidney, the entire contralateral 
kidney is exposed and inspected. Biopsy any suspicious lesions (a cleft or 
discoloration suggests a nephrogenic rest). If the contralateral kidney was 
abnormal on preoperative imaging but appears grossly normal during 
surgery, intraoperative ultrasound may localize lesions for biopsy. After 
inspection of the contralateral kidney, close Gerota's fascia. If bilateral 
Wilms’ tumor is present, close the patient and treat accordingly. 

. Inspect the retroperitoneal lymph nodes. Biopsy abnormal nodes and 
obtain random node biopsies. Regional lymph node dissection does not 
improve survival but may provide prognostic information. 

. If the tumor is unilateral, perform a nephrectomy (and tumor 

thrombectomy if indicated). Resect the adrenal gland if it is grossly 

involved, the tumor is in the upper pole of the kidney, or the adrenal is 
adherent to the kidney. 

Preoperative chemotherapy has not improved survival, but may reduce the 

morbidity of surgery by shrinking the tumor. It is administered when the 

mass has any of the following characteristics: 

a. Unresectable at initial presentation 

b. Bilateral renal involvement 

c. Extensive intracaval involvement 
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Stage 

I Tumor confined to kidney and completely excised (margins negative, 
no capsular penetration, no tumor spillage). No nodal or 
hematogenous metastases. 

П — Local extension of tumor outside the kidney and completely excised 
(invasion into perinephric tissue or presence of tumor thrombus in 
the renal vein or vena cava; margins negative, tumor thrombus 
completely removed). No nodal or hematogenous metastases. 

Ш  Incompletely resected intra-abdominal tumor (tumor spillage, positive 
margins), non-hematogenous intra-abdominal spread (positive 
regional lymph nodes, peritoneal invasion, peritoneal implants), or 
tumor was biopsied before excision. No non-regional nodal or 
hematogenous metastases. 


IV | Hematogenous metastasis or non-regional nodal metastases 


V Bilateral tumor at diagnosis (an attempt should be made to stage each 
side by the above criteria before biopsy) 
Pathology and Histology 


1. Gross features—tan tumor with a pseudocapsule. Cysts may be present. 

2. Microscopic features—three tissue elements must be present: stroma, 
epithelial cells, and blastema. 

3. Histology—favorable histology is most common. 

a. Unfavorable (anaplastic) histology (5% of cases)—nuclear enlargement 
(2 3 fold larger than adjacent cells), nuclear hyperchromasia, and 
abnormal mitoses. This histology is rare when Wilms’ is diagnosed at 
« 2 years of age. Unfavorable histology has a worse prognosis. Clear 
cell sarcoma and rhabdoid tumor are no longer classified as unfavorable 
histology Wilms’ tumor. They are classified as non-Wilms’ tumors. 

b. Favorable histology (95% of cases)—no characteristics of unfavorable 
histology. 
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Treatment 
Treatment After Removal of Wilms' Tumor (based on NWTS V) 


Stage ILIV ] 


Favorabie Histoio; 


Stage I Stage II-IV | 


Age<2 yr. &| | Age22 yr. or 
tumor<550g >. 


Diffuse 
anaplasia 


Focal 
anaplasia 


3 agent 


2 agent 


Surveillance chem chemo 
(VA) 

D = doxorubicin C = cyclophosphamide 

V= vincristine E = etoposide 

А = actinomycin D (dactinomycin) XRT= external beam radiation therapy 


NTWS V = National Wilms’ Tumor Study 5 


Survival 


4-Year Relapse-Free |4-Year Overall 
Survival* Survival* 
0, 0, 
dema 


Histology | Stage 


SETAT 


8 
6 


FH - favorable histology; UH — unfavorable histology 

* Data is from National Wilms' Tumor Studies 3-5. 

+ Survival is better in those with negative lymph nodes, favorable histology, 
younger age, and lower tumor stage of each kidney. 


Follow Up 
1. Initially, obtain follow up tests at least every 3 months. 

a. History and physical (especially abdominal exam). 

b. Serum BUN, creatinine, liver function tests, and urinalysis. 

c. Abdominal ultrasound—every 3 months for any stage with unfavorable 
histology, stage II-IV with favorable histology, and any stage with 
nephrogenic rests. Favorable histology stage I-II without nephrogenic 
rests may be imaged less often. 

d. Chest x-ray—every 3 months. 

When nephrectomy is performed for a unilateral Wilms’ tumor, the 

presence of an ipsilateral nephrogenic rest or nephroblastomatosis 

increases the patient's risk of developing a metachronous Wilms’ tumor in 
the contralateral kidney. Therefore, these patients are followed more 
frequently regardless of histology and stage. 

. If metastases were present, the metastatic locations should be monitored 

with routine imaging. 

. In patients receiving radiation to bones, imaging studies of these areas 
should be conducted at least each year until bone growth is complete, and 
then at least every 5 years thereafter. Secondary malignancies (such as 
osteosarcomas) have been reported after radiation for Wilms’ tumor. 
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5. Side effects of doxorubicin include a 4-17% long-term risk of congestive 
heart failure. Consider monitoring the patient for heart disease. 

6. Most recurrences occur within 2 years of diagnosis. Therefore, follow up 
should be intensive during this interval and may be less frequent thereafter. 

7. Patients with a solitary kidney should be advised that participation in 
contact/collision sports places the kidney at risk for traumatic injury. Need 
to avoid contact/collision sports is determined on an individual basis. 


Relapse 

1. The lung is the most common site of relapse. 

2. Relapses usually occur within 2 years of diagnosis. 

3. Treatment of relapse often consists of a combination of surgery, radiation, 
and chemotherapy. Patients that have not had doxorubicin (i.e. patients 
who have not had chemotherapy or who have had chemotherapy without 
doxorubicin) are given doxorubicin based chemotherapy. There is no 
consensus regarding a chemotherapy regimen for patients that relapse after 
receiving doxorubicin. 

Factors that increase the risk of relapse 

a. Age > 2 years 

b. Higher stage 

c. Unfavorable histology—histology is the most important prognostic 
factor. 

d. Lymph node metastasis 

e. Hematogenous metastasis 

. No apparent influence on survival 

a. Level of caval involvement 

b. Lymph node dissection 

Factors that increase local recurrence 

a. Unfavorable histology 

b. Tumor spillage 

c. Positive surgical margins 

d. Incomplete tumor resection 

e. Lymph node metastasis 
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Other Malignant Pediatric Renal Tumors 


Relative Frequency of Malignant Pediatric Renal Tumors 


Wilms' Favorable Histology 89% 
Wilms’ Unfavorable Histology 5% 
Rhabdoid Tumor 4% 
Clear Cell Sarcoma 2% 


Clear Cell Sarcoma of the Kidney 

1. This tumor is not classified as a Wilms’ tumor. It is a sarcoma. 

2. Mean age of diagnosis = 3-4 years of age. 

3. This tumor been called the “bone-metastasizing renal tumor of childhood” 
because bone is the most common site of metastases. 50% of patients 
present with bone metastases. If this tumor is discovered, a bone scan must 
be performed. 

4. This tumor has a worse prognosis than Wilms’ tumor. 

5. Treatment—nephrectomy followed by chemotherapy and external beam 
radiation. In NWTS 5, the chemotherapy regimen consisted of 
doxorubicin, vincristine, actinomycin, cyclophosphamide, and etoposide. 

6. The 4-year relapse-free and overall survival with treatment is 65% and 
75%, respectively (see Survival table, page 44). 
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Rhabdoid Tumor of the Kidney 

1. This tumor is not classified as a Wilms’ tumor. It is a sarcoma. 

2. Mean age of diagnosis is 13 months. 

3. The most common metastatic site is the brain. All patients that have this 
tumor should undergo a brain CT or MRI. 

4. Rhabdoid tumor has the worst prognosis of all childhood renal masses. 

5. Treatment is nephrectomy followed by chemotherapy and external beam 
radiation. In NWTS 5, the chemotherapy regimen consists of carboplatin, 
etoposide, and cyclophosphamide. 

6. The 4-year relapse-free and overall survival with treatment is 25% and 
269^, respectively (see Survival table, page 44). 


Benign Pediatric Renal Tumors 


Multilocular Cystic Nephroma 

1. Multilocular cystic nephroma is a benign cystic renal mass. 

2. Presentation 
a. It is virtually always unilateral. 

b. Incidence is highest in two populations 
i. Male child (usually age «2)— presents with painless abdominal mass. 
ii. Female adult (usually age >40)—presents with pain or hematuria. 

3. Pathology 

a. Gross—well-circumscribed non-calcified mass with fibrous capsule 
surrounding non-communicating cysts. 
b. Microscopic—cysts separated by fibrous septa. 

4. Imaging—imaging cannot differentiate between multilocular cystic 
nephroma and malignant cystic masses (e.g. cystic Wilms"). Renal scan 
usually shows that the affected kidney does function. 

5. Treatment—nephrectomy is curative. If nephron sparing surgery is 
performed, consider intraoperative frozen sections to rule out malignancy. 


Mesoblastic Nephroma 
1. Mesoblastic nephroma is the most common solid renal tumor in the 
newborn. It is considered benign, but may be locally invasive. Metastases 
are rare and are usually associated with the cellular variant. 
2. Presentation 
a. Mean age of presentation — 3.5 months. It is uncommon after the age of 
6 months. It is more common in males. 

b. Usually discovered as a unilateral abdominal mass. 

c. It is associated with polyhydramnios in utero. 

d. 1496 of patients have associated congenital anomalies. 
. Pathology 

a. Gross—resembles a leiomyoma (firm, rubbery, light colored). 
i. It interdigitates with the surrounding kidney. 
ii. There is no capsule and calcifications are absent. 
iii. These tumors may be friable and prone to rupture. 
Microscopic—spindle cells that infiltrate the renal parenchyma. 
i. Classic variant—rare mitotic figures. 
ii. Cellular variant—densely cellular mass with many mitotic figures. 
4. Imaging—imaging studies cannot reliably differentiate this mass from 
other solid renal masses. 
Treatment—nephrectomy with wide local excision is usually curative. 
Complete resection and avoiding tumor spillage are imperative to prevent 
local recurrence. Patients diagnosed at <3 months of age may have a 
lower recurrence rate. Although local recurrence is uncommon, it does 
occur; therefore, surveillance after nephrectomy is recommended. 
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Multicystic Dysplastic Kidney (MCDK) 
1. MCDK is a congenital benign cystic dysplasia of the kidney. 
2. Presentation 

a. Usually presents as a childhood abdominal mass or is found incidentally 
on prenatal ultrasound. 

b. MCDK is associated with contralateral vesicoureteral reflex (VUR) in 
20-40% of cases and contralateral ureteropelvic junction (UPJ) 
obstruction in 3-12% of cases. VUR is the most common defect 
associated with MCDK; therefore, patients with MCDK should undergo 
voiding cystourethrogram. 

. Gross appearance—cysts with minimal renal parenchyma (“bunch of 
grapes” appearance). The ureter is usually atretic. 
. Histologic appearance—primitive tubules that are not organized into 
nephrons (disorganized architecture). Ectopic cartilage is often present. 
. Imaging 
a. Ultrasound shows non-communicating cysts and minimal parenchyma 
(small communications may exist, but they are not visible on 
ultrasound), whereas hydronephrosis usually shows fluid filled areas 
that have visible communications. 
b. Renal scan usually shows that the affected kidney does not function. 
Sometimes MCDK may involute into a “nubbin” or disappear completely. 
Hypertension can develop in up to 8% of patients with MCDK. 
Treatment 
a. Patients with UPJ obstruction and VUR should be treated accordingly. 
b. Patients with MCDK should be observed with a yearly blood pressure 
measurement. A repeat renal ultrasound can be performed at age 1 year 
(and perhaps another ultrasound around age 6). 
c. Ifthe kidney enlarges or becomes symptomatic (e.g. the patient develops 
hypertension), nephrectomy should be performed. 


Differentiating Cystic Renal Masses 


Ultrasound Shows Functiouine Kiang 
Cystic Mass Grossly Visible Communication E y 
Е on Renal Scan 
Between Fluid Spaces 
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MCDK = multicystic dysplastic kidney 
MLCN - multilocular cystic nephroma 


Survival For Pediatric Renal Tumors 


2-Year Relapse-Free 
Survival (all stages 
combined) 


Tumor 


Multilocular cystic nephroma 

Mesoblastic nephroma 

Wilms' tumor FH 

Clear cell sarcoma 

Wilms' tumor UH 

Rhabdoid sarcoma 
FH = favorable histology; UH = unfavorable histology 
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BLADDER TUMORS 


Types of Bladder Cancer 
1. Primary tumors 
a. Urothelial carcinoma (UC)—more than 90% of cases in the U.S. 
b. Non-urothelial cancers 
i. Squamous cell carcinoma (SCC)—5% of cases in the U.S. 
ii. Adenocarcinoma—1% of cases in the U.S. 
iii. Other—small cell carcinoma, rhabdomyosarcoma (most commonly 
seen in children), bladder lymphoma. 
2. Secondary tumors (metastatic to bladder)—from most to least common: 
melanoma, colon, prostate, lung, breast. 


Risk Factors for Bladder Cancer 
1. Smoking—smoking is the most common cause of bladder cancer. The 
carcinogen in tobacco smoke is thought to be an aromatic amine. Smoking 
increases the risk of bladder cancer 2 to 4 fold. A higher risk of cancer is 
associated with more frequent smoking and a longer duration of smoking. 
The risk of bladder cancer declines within 1 year of smoking cessation, 
and continues to decline thereafter. 
. Chronic cystitis—associated with an increased risk of squamous cell 
carcinoma (SCC). Causes of chronic cystitis that have been associated 
with SCC include 
a. Chronic urinary tract infection. 
b. Indwelling bladder catheter—SCC is the most common type of bladder 
cancer in patients with long-term indwelling catheters. 
c. Schistosoma haematobium (bilharzial) infection. 
d. Chronic bladder stones. 
Chemical exposure—aromatic amines, aniline dye, benzene, and toluene 
are among the carcinogens that increase the risk of bladder cancer. Certain 
occupations are more likely to be exposed to these carcinogens; thus, they 
have an increased risk for bladder cancer. These occupations include 


~ 
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Textile workers Dye workers Drill press operators 
Tire/rubber workers Leather workers Petroleum workers 
Bootblacks Painters Dry cleaners 

Truck drivers Hairdressers (hair dye) Chemical workers 


4. Phenacetin—an analgesic with a chemical structure similar to aniline dyes. 
Phenacetin has been removed from the market. 

. Radiation exposure of the bladder 

. Pioglitazone (Actos)—taking this diabetes drug for more than 1 year may 
increase the absolute risk of bladder cancer by 0.03% (the risk increases 
from 7 in 10,000 among non-users to 10 in 10,000 among users). 

. Cyclophosphamide and ifosfamide—acrolein, a urinary metabolite of 
these chemotherapy agents, causes hemorrhagic cystitis and an increased 
risk of bladder cancer. The latency period for acrolein induced bladder 
cancer is 6-13 years. Mesna, which binds to acrolein in the urine, is often 
administered with cyclophosphamide or ifosfamide to reduce the risk of 
hemorrhagic cystitis. Mesna may also reduce the risk of bladder cancer. 

. Prior history of bladder cancer 
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Presentation 
1. Painless hematuria (microscopic or gross) is the most common symptom of 
bladder cancer. Urinary frequency, urgency, and dysuria are more 
common with invasive or high grade tumors (especially carcinoma in situ). 
2. Patients with advanced cancer may have bone pain (from bone metastases) 
or flank pain (from ureteral obstruction or retroperitoneal metastases). 
. 75% of bladder cancers are non-muscle invasive at initial diagnosis. 
4. The average age of diagnosis is 65. 


~ 


Diagnosis 


General Information 

1. Most cases of bladder cancer are discovered during office based 
cystoscopy when evaluating the patient for hematuria, unexplained 
voiding symptoms, or incidental bladder mass on imaging. 

2. If a bladder tumor is discovered on cystoscopy, upper tract imaging using 
CT urogram (if not done already) is recommended before proceeding to 
transurethral resection of the bladder tumor (TURBT). See Upper Urinary 
Tract Imaging, page 51. 

3. Urine cytology or other urine tumor markers may be helpful for diagnosis; 
however, they cannot replace cystoscopy or upper tract imaging. 

4. If a urine tumor marker suggests malignancy, but upper tract imaging and 
cystoscopy are normal, then conduct the evaluation described on page 117. 

Cystoscopy 
1. White light cystoscopy—this is the standard method for examining the 

urethra and the bladder. 

2. Enhanced visualization cystoscopy (also called *enhanced cystoscopy")— 
Examples include blue light cystoscopy and narrow band imaging. 

a. Compared to cystoscopy using white light alone, cystoscopy using both 
white light and enhanced visualization has the following advantages: 

i. Improves detection of non-muscle invasive urothelial cancer 
(especially CIS). 

ii. Allows for a more complete resection of tumor during TURBT, which 
decreases the recurrence rate (but it does not reduce progression to 
muscle invasive disease). 

b. During enhanced cystoscopy, urothelial inflammation generates a 
significant number of false positive detections. 

. Enhanced cystoscopy techniques are used with white light cystoscopy, 

and may be most useful in any of the following scenarios. 

i. Patients suspected of having a non-muscle invasive bladder cancer 
(at either initial or repeat transurethral resection). 

ii. Patients undergoing a repeat transurethral resection (to help achieve 
complete tumor resection and to minimize the risk of residual tumor). 

iii. To assess for complete response after intravesical therapy. 

iv. To assess patients who have a positive urinary tumor marker and 
whose white light cystoscopy shows no visible tumor. 

Blue light cystoscopy (fluorescence cystoscopy)—after instilling a 

photoactive agent into the bladder, visualization is performed using a blue 

light (wavelength 360-450 nm). 

a. Photoactive agent—hexaminolevulinate (HAL) is the only FDA 
approved intravesical agent for detection of bladder cancer during blue 
light cystoscopy. 5-aminolevulinic acid has also been studied. 

b. Mechanism of action—after intravesical instillation of HAL (a heme 
precursor), it is absorbed into the urothelial cells, where it enters the 
heme metabolism pathway and is converted to photoactive porphyrins 
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(including protoporphyrin IX). These photoactive porphyrins tend to 
accumulate in rapidly proliferating cells (such as cancer cells), which 
causes the abnormal cells to fluoresce a red color when exposed to blue 
light (normal cells appear blue). Other rapidly proliferating cells (e.g. 
inflammatory cells) may also fluoresce, leading to false positive results. 

. False positive results may occur from benign conditions such as 
inflammation, cystoscopic trauma, scar tissue, previous bladder biopsy, 
or recent intravesical treatment with BCG or chemotherapy. 

d. False negative results also occur. For example, many muscle invasive 
cancers do not fluoresce because cells on their surface are necrotic. 

e. Before transurethral resection, HAL is instilled into the bladder, where it 
remains for 1 to 3 hours. Then, it is emptied out by catheterization or by 
voiding. Within 30 minutes of emptying HAL from the bladder, perform 
a white light cystoscopy, followed by a blue light cystoscopy. Perform 
transurethral biopsy/resection of abnormal areas that are seen under blue 
light, white light, or both (do not use only blue light to direct biopsies). 
Then, repeat the white light and blue light cystoscopy to ensure that 
suspicious areas have been completely resected and/or fulgurated. 

f. Do not use HAL in patients with gross hematuria or porphyria. 

g. Side effects of HAL include bladder spasm/pain, dysuria, and hematuria. 

4. Narrow band imaging (NBI)—NBI helps differentiate areas of increased 
vascularity. It does not require an intravesical instillation. 

a Mechanism of action—NBI filters white light into two narrow bands of 
light: blue (wavelength 451 nm) and green (wavelength 540 nm). These 
bands are absorbed by hemoglobin, which enhances the visibility of 
blood vessels. The blue band (shorter wavelength) can assess mucosa 
vascularity, whereas the green band (longer wavelength) penetrates 
deeper to assess submucosal vascularity. NBI detects bladder cancers 
because they tend to be more vascular than normal tissue. However, 
benign processes (such as inflammation) can also be more vascular than 
normal tissue, leading to false positive results. 

b. False positive results may occur from benign conditions such as 
inflammation or recent intravesical therapy. 

c. False negative results also occur. 

d. NBI can also be used with ureteroscopy. 
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Upper Urinary Tract Imaging 

1. Less than 2.5% of patients with bladder cancer have a synchronous upper 
tract urothelial cancer. 

2. The preferred test for upper urinary tract imaging is CT urogram (CTU). 
CTU is more accurate than other imaging modalities for diagnosing upper 
urinary tract abnormalities. If CTU is contraindicated, inconclusive, or not 
available, then the following options may also be used. 

a. Magnetic resonance urogram (MRU)—uses intravenous Gadolinium. 
MRU may be most appropriate in patients with a glomerular filtration 
rate (GFR) > 30 cc/min who have an allergy to iodinated contrast or who 
have mild to moderate renal insufficiency. For details, see page 459. 

b. Intravenous urogram (IVU) with either renal ultrasound or non-contrast 
cross sectional imaging of the abdomen and pelvis (CT or MRI). 

c. Pyelogram (retrograde or antegrade) with either renal ultrasound or non- 
contrast cross sectional imaging of the abdomen & pelvis (CT or MRI). 

d. Ureteroscopy with either renal ultrasound or non-contrast cross sectional 
imaging of the abdomen and pelvis (CT or MRI). 

e. Non-contrast cross sectional imaging of the abdomen and pelvis (CT or 
MRI)—this option is only used if intravenous contrast, retrograde 
pyelogram, and ureteroscopy cannot be utilized. 
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Transurethral Resection of Bladder Tumors (TURBT) 

1. Perform a bimanual exam before and after TURBT when invasive tumor is 
suspected. Clinical stage is based on the bimanual exam after TURBT. 
Include a prostate exam in males if it was not done recently. 

2. During TURBT for non-invasive bladder cancer, using enhanced 
visualization techniques (blue light or NBI) with white light cystoscopy 
improves tumor detection, allows for a more complete resection, and 
reduces recurrence compared to using white light alone. 

If the patient's medical condition permits, all grossly visible tumor should 

be completely removed, except when 

a. Extensive CIS is present—extensive resection or fulguration may cause 

a contracted bladder. CIS may be treated with intravesical therapy. 

b. The tumor appears to be unresectable by the transurethral approach. 

4. When carcinoma in situ (CIS) is known or suspected, biopsy the area 
adjacent to papillary tumors and biopsy the prostatic urethra. Prostatic 
urethra biopsies are also prudent when there are tumors at the bladder neck 
or multiple bladder tumors (especially if they are high grade). 

. In most cases, TURBT should remove enough tissue to determine depth of 
invasion. For high grade or stage T1 tumors, understaging is nearly 4 times 
more likely when muscularis propria is absent from the pathology 
specimen compared to when it is present (49% versus 14%). 

6. TURBT completely excises muscle invasive cancer in 10% of cases (when 

cystectomy is performed for muscle invasive cancer, 10% are pTO). 

Restaging TURBT for non-muscle invasive cancer (“repeat TURBT”)-this 

is а second TURBT (performed within 6 weeks after the previous TURBT) 

that helps to ensure accurate staging and complete tumor resection. 

Restaging TURBT should include re-resection of the previous tumor sites 

and resection of new tumor sites. For tumors that are stage T1, high grade, 

or variant histology, restaging TURBT should include muscular propria in 
the resected specimen (except when the cancer is in a diverticulum). 

a. For tumors not in a diverticulum, perform restaging TURBT in the 

following scenarios (for tumors in a diverticulum, see page 65). 

i. There was incomplete eradication of all grossly visible tumor during 
the prior TURBT (except when diffuse CIS was present or when the 
tumor was unresectable by the transurethral approach). 

ii. Presence of variant histology—these tumors usually turn out to be 
high grade and muscle invasive. 

iii. Stage ТІ cancers—restaging TURBT should be performed for all 
stage ТІ cancers (regardless of whether muscularis propria was 
present in the initial pathology) and the restaging TURBT should 
sample the muscular propria. A randomized trial in stage T1 
urothelial cancer showed that restaging TURBT improved 3-year 
recurrence free survival by over 30% compared to no restaging 
TURBT (68.7% versus 37.0%) even though muscularis propria was 
present in the initial specimen. Retrospective data on stage ТІ cancer 
shows that restaging TURBT reduces recurrence and progression. 
After initial TURBT for T1 cancers, the risk of residual cancer is 
greater for high grade tumors (63% for high grade versus 6% for low 
grade) and the risk of upstaging is greater when muscular propria was 
not sampled (45% when absent versus 15% when present). 

iv. High grade stage Ta tumor—restaging TURBT for high grade Ta 
cancer should be performed when the previous TURBT did not 
contain muscularis propria or did not resect all grossly visible tumor. 
However, restaging TURBT should be considered for any high grade 
Ta tumor, especially when the tumor is large (e.g. > 3 cm in size) or 
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multifocal. Restaging TURBT should include muscular propria in the 
sample. For high grade Ta tumor, restaging TURBT finds residual 
cancer in 50% of cases and upstages 15% of cases. 

8. Obturator reflex—when electrical current from the resectoscope stimulates 

the obturator nerve, the obturator reflex (sudden adduction of the patient's 

ipsilateral leg) can push the bladder onto the resectoscope, causing bladder 
perforation. The obturator reflex is most likely to occur when resecting 
tumors on the lateral bladder because this part of the bladder is closest to 
the nerve. Methods to minimize the risk of obturator reflex include 

a. Avoid bladder over-distention—bladder over-distension can move the 
bladder wall closer to the obturator nerve. 

b. Consider using bipolar instead of monopolar resection—although most 
data shows no difference in the risk of obturator reflux between 
monopolar and bipolar resection, a few studies that show that bipolar 
resection significantly reduces the risk of the obturator reflex. 

c. Lower the resection current. 

d. Obturator nerve block using local anesthesia. 

e. General anesthesia with neuromuscular blockade—the obturator nerve 
can still be stimulated, but the impulse is not transmitted to the muscles. 

Bladder perforation should be avoided because it increases the risk of 

bleeding, urinary tract infection, sepsis, and death from bladder cancer. 

Methods to decrease the risk of bladder perforation include 

a. Use caution when resecting tumors in a diverticulum—the diverticulum 
wall lacks muscularis propria & is thinner than the normal bladder wall. 

b. Avoid the obturator reflex. 

c. Avoid bladder over-distention. 

d. Avoid deep resection of tumors that appear low grade and non-invasive. 

10. Tumors at the ureteral orifice 
a. Extensive cauterization of the ureteral orifice should be avoided because 

it causes distal ureteral stricture. If cautery near the orifice is required, 
use minimal low current, focal “pin-point” cautery. 

b. When cutting current is used to resect the ureteral orifice, postoperative 
ureter obstruction (from edema or stricture) is unlikely. In most cases, 
placing a ureteral stent should be avoided after resection of the ureteral 
orifice because it does not appear to reduce the risk of stricture and it 
increases the risk of upper urinary tract cancer by 3 fold. 

c. Perform a urogram, renal scan, or renal ultrasound 3-6 weeks after 
resection of the ureteral orifice to check for ureteral obstruction 
(consider obtaining one of these tests sooner in patients with a solitary 
kidney or poor overall renal function). 

d. Resection of the ureteral orifice can cause vesicoureteral reflux (VUR). 
When urothelial carcinoma (UC) of the bladder occurs in the presence of 
VUR, the risk of subsequent upper tract UC increases by 15 to 22 fold. 
Thus, surveillance of the upper tracts is performed more frequently in 
patients with VUR and a history of bladder cancer. 

11. Simultaneous TURP for BPH and TURBT for stage Ta or T1 UC does not 
appear to increase the risk subsequently developing UC in the prostatic 
urethra compared to TURBT alone. 

Random Bladder Biopsies 
1. Routine random bladder biopsies are not recommended. 

2. Random bladder biopsies are indicated in any of these circumstances. 
a. Partial cystectomy is planned. 
b. Abnormal urine tumor marker with no visible tumor in the bladder. See 
age 117. 
с. Une cytology shows high grade cells, but biopsy shows low grade UC. 
d. After intravesical therapy for CIS to evaluate for complete response. 
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Prostatic Urethra Biopsies 

1. Prostatic urethra biopsies are indicated in any of these circumstances: 

a. Multifocal UC of the bladder (especially high grade tumors). 

b. Tumor at the bladder neck. 

c. CIS of the bladder (known or suspected). 

d. An abnormality in the prostatic urethra that is suspicious for tumor. 
e. Unexplained abnormal urine tumor marker. See page 117. 

2. When prostate invasion is suspected, obtain prostatic urethra biopsies 
using loop resection at 5 and 7 o'clock just cephalad to the verumontanum 
(the diagnostic yield is lower for cold cup biopsies and for biopsies taken 
from other areas of the prostatic urethra). When prostate invasion is not 
suspected, cold cup biopsies may be used. 

3. Resect visible tumors in the prostatic urethra. 


Benign Bladder Tumors 


Nephrogenic Adenoma 

1. Nephrogenic adenoma is a rare benign lesion. It is a metaplastic response 
to trauma or inflammation. Histologically, it has a single layer of cuboidal 
epithelium (which resembles renal collecting tubules) with few mitosis and 
minimal atypia. The classic microscopic finding is hobnail epithelial cells. 

2. Presentation—patients often have dysuria, frequency, and a history of UTI. 

3. Nephrogenic adenoma has a high recurrence rate. 

4. Treatment—transurethral resection, followed by an optional long term 
course of antibiotics. 


Other Benign Bladder Tumors 

1. Malacoplakia—see page 717. 

2. Pheochromocytoma—approximately 90% of bladder pheochromocytomas 
are benign and 10% are malignant. Most patients present with hematuria 
and hypertension. Some symptoms are triggered during or immediately 
following urination (e.g. micturition syncope, headache, palpitations, 
flushing, dizziness, sweating). The usual treatment is partial cystectomy. 

3. Other benign tumors include inverted papilloma and hemangioma. 


Non-Urothelial Cancer of the Bladder 


Squamous Cell Carcinoma (SCC) of the Bladder 

1. SCC of the bladder is associated with chronic inflammation and cigarette 

smoking. 

2. SCC often presents at a higher stage than UC. 

3. SCC is more common in Egypt than in the U.S. because Egypt has a higher 

incidence of Bilharzial (Schistosoma haematobium) infections. 

4. SCC has a worse prognosis than UC, except SCC arising from Bilharzial 
infections. Bilharzial bladder SCC is usually well differentiated and has a 
low incidence of metastasis. The average age of diagnosis is 45-55 for 
Bilharzial bladder SCC and 60-70 for non-Bilharzial SCC. 

. SCC is less responsive to chemotherapy and radiation than UC. 
Intravesical therapy is not effective. 

Treatment of localized bladder SCC is usually radical cystectomy and 
pelvic lymphadenectomy (with urethrectomy if indicated). Pelvic radiation 
is also an option. 
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Adenocarcinoma of the Bladder 
1. Classification of bladder adenocarcinoma 
a. Primary—arises from the bladder. 
b. Urachal—arises from the urachus (see Urachal Tumors, below). 
c. Metastatic—adenocarcinoma that has metastasized to bladder. 

Evaluate for an adenocarcinoma that may have metastasized to the bladder 

(e.g. colon, stomach, lung, prostate, breast, endometrium, ovary). Testing 

generally includes 

a. CT or MRI of the abdomen and pelvis with contrast 

b. Chest imaging 

c. Upper and lower gastrointestinal endoscopy 

d. In males: PSA and prostate examination. 

e. In females: pelvic examination, CA-125, and mammogram. 
. Primary adenocarcinoma of the bladder 

a. Adenocarcinoma is the most common tumor in exstrophic bladders. 

b. Serum carcinoembryonic antigen (CEA) may be elevated. 

c. Bladder adenocarcinoma has a worse prognosis than UC and responds 
poorly to chemotherapy and radiation. Intravesical therapy is not 
effective. 

d. Treatment of localized bladder adenocarcinoma—radical cystectomy 
(with en block removal of the urachus) and pelvic lymphadenectomy. 

4. Adenocarcinoma metastatic to bladder—treat the primary cancer. 
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Urachal Adenocarcinoma 
1. Gross hematuria is the most common presenting symptom. In 15-33% of 
cases, mucin is identified in the urine. 
2. Pathology—adenocarcinoma is the most common type of urachal tumor. 
These tumors are usually high grade and cystic. 

3. Patients with urachal adenocarcinoma may have an elevated serum CEA. 
4. Most cases involve the lower third of the urachus and extend through the 
bladder wall. Tumors usually occur at the bladder dome, but may also 

occur on the anterior bladder wall. 

5. Urachal adenocarcinoma is poorly responsive to chemotherapy and 
radiation. Intravesical therapy is not effective. 

6. Treatment of localized disease— partial or radical cystectomy with en 
block removal of the urachus and umbilicus, and pelvic lymphadenectomy. 

7. Mean 5-year cancer free survival is 55% (range 33-88%). 

8. After excision, local recurrence occurs in 20-50% of patients. 


Small Cell Carcinoma of the Bladder 
1. Small cell carcinoma is an aggressive neuroendocrine tumor. 
2. Presentation—the mean age of diagnosis is 66. The most common 
presenting symptom is hematuria. Small cell carcinoma usually presents 
with a locally advanced stage (stage T2-T4) and/or metastases. 
3. Diagnosis 
a. Small cell carcinoma stains positive for chromogranin A and 
synaptophysin (whereas negative staining is seen with urothelial 
carcinoma, adenocarcinoma, and squamous cell carcinoma). 

b. All patients whose bladder tumor contains small cell carcinoma should 
undergo metastatic evaluation because of the high risk of metastasis. 

4. The initial treatment for small cell carcinoma is systemic chemotherapy. 
a. Non-metastatic (M0)—usually treated with systemic etoposide and 

cisplatin. In patients who respond to chemotherapy, administer 
consolidation therapy with radical cystectomy and/or pelvic radiation. 
b. Metastatic (M1)—usually treated with systemic chemotherapy alone. 
5. Prognosis—overall survival is usually < 50% at 5 years follow up. 
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Urothelial Carcinoma (UC) of Bladder 


General Information 


i. 
2. 
3. 


4. 


5. 


UC was previously called iransitionai cell carcinoma. 

At presentation, 7596 of bladder UC are low grade and stage Ta or T1. 
Among patients with muscle invasive bladder UC, 60% have muscle 
invasion at initial presentation, while 40% progress from non-muscle 
invasive tumors. 

The presence of tumor on cystoscopy at 3 months afier TURBT is a strong 
prognostic predictor of future recurrence and progression. Therefore, 
surveillance cystoscopy is recommended at 3 months after TURBT. 

Sites of bladder cancer metastasis (from most to least common): 

pelvic lymph nodes, liver, lung, bone. 


Stage, Grade, and Risk Category of Urothelial Cancer 
Imaging for Staging of Bladder Cancer 


- 


N 


[25] 


Un 


. Upper tract and abdominal pelvic cross sectional imaging—if not done 


recently, upper urinary tract imaging and abdominal pelvic cross sectional 
imaging (CT or MRI) should be done for all patients with bladder cancer. 
See Upper Urinary Tract Imaging, page 51. 


. Local and regional staging—clinical T stage is determined using bimanual 


examination and TURBT pathology. Clinical N stage is determined by 
imaging. Although neither CT nor MRI are highly accurate for local and 
regional staging, MRI with and without gadolinium is better than CT for 
detecting depth of muscle invasion and metastasis into the regional lymph 
nodes. MRI of the pelvis can be performed in addition to CTU in patients 
with muscle invasive disease to help better define the local and regional 
extent of the cancer. 


. Evaluate for metastases when symptoms or laboratory tests suggest the 


presence of metastases or when there is a significant risk for metastasis 
based on tumor characteristics (e.g. muscularis propria invasion, prostate 
stroma invasion, variant histology, non-urothelial cancer). 


. Evaluation used in all patients at risk for metastasis 


a. Chest imaging—chest CT (with or without IV contrast) is preferred over 
chest x-ray because is has a higher sensitivity for detecting metastasis. 

b. Abdominal pelvic imaging with and without contrast (CT or MRI)—this 
imaging is usually obtained when the upper urinary tracts are assessed. 

c. Blood tests—should include creatinine, alkaline phosphatase, liver 
function tests, and complete blood count. 


. Evaluation used in select patients at higher risk for metastasis 


a. Bone imaging—bone imaging is recommended for patients with bone 
pain, elevated alkaline phosphatase, or at high risk for bone metastasis 
(e.g. patients with multiple soft tissue metastasis). Bone scan is usually 
the initial test; however, MRI or FDG-PET/CT may also be used. 

b. Brain imaging—brain MRI (with and without gadolinium) is 
recommended for patients with symptoms suggestive of a central 
nervous system metastasis or in patients at higher risk of brain 
metastasis (e.g. small cell carcinoma or multiple metastasis outside the 
central nervous system). CT scan with intravenous contrast may be used 
if MRI with gadolinium is contraindicated. 

FDG-PET/CT may be useful to assess for metastasis in the bones, nodes, 

chest, abdomen, and pelvis; however, its use is often restricted to when 

initial imaging is inconclusive. FDG-PET/CT does not provide enough 
detail to determine local T stage or to assess the upper urinary tracts. 
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Stage (AJCC 2017) 
This TNM classification refers to both clinical and pathological staging. 
Bimanual exam under anesthesia should be performed before and after 
transurethral resection. Clinical stage is determined by using a combination 
of bimanual exam after transurethral resection and the pathologic assessment 
of the transurethral resection. Pathologic staging requires partial or radical 
cystectomy. Higher stage lesions progress more often, recur more often, and 
have a worse prognosis. 


Primary Tumor (T) 
Tx Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Ta Non-invasive papillary carcinoma 
Tis Urothelial carcinoma in situ: “flat tumor" 
ТІ Tumor invades lamina propria (subepithelial connective tissue) 
T2 Tumor invades muscularis propria 


T2a Tumor invades superficial muscularis propria (inner half) 
T2b Tumor invades deep muscularis propria (outer half) 
T3 Tumor invades perivesical soft tissue 
T3a Microscopically 
T3b Macroscopically (extravesical mass) 

T4 Extravesical tumor directly invades any of the following: prostatic 
stroma, seminal vesicles, uterus, vagina, pelvic wall, abdominal 
wall 

T4a Extravesical tumor invades directly into prostatic stroma, seminal 
vesicles, uterus, vagina 
T4b Extravesical tumor invades pelvic wall, abdominal wall 


Regional Lymph Nodes 
Laterality does not affect the N classification. Regional lymph nodes are 


common iliac nodes and nodes in the true pelvis. Nodes above the aortic 

bifurcation are considered distant lymph nodes. 

Nx Lymph nodes cannot be assessed 

NO No lymph node metastasis 

N1 Single regional lymph node metastasis in the true pelvis 
(perivesical, obturator, internal and external iliac, or sacral 
lymph node) 

N2 Multiple regional lymph node metastasis in the true pelvis 
(perivesical, obturator, internal and external iliac, or sacral 
lymph node metastasis) 

N3 Lymph node metastasis to the common iliac lymph nodes 


Distant Metastasis (M) 
M0 No distant metastasis 


M1 Distant metastasis 
Mla Distant metastasis limited to lymph nodes beyond the common 
iliacs 
Mib Non-lymph-node distant metastases 
Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., 


Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual, 8th Ed. Springer New York, 
2017. 
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Grade 
High grade tumor is more likely to progress and recur. 
| Grade Histologic Description 
| Well differentiated, negligible risk of progression 
Low Grade Well differentiated 
High Grade Poorly differentiated or undifferentiated 
PUNLUMP - papillary urothelial neoplasm of low malignant potential 
T PUNLUMP can be assigned only to stage Ta tumors. 


Terminology for Urothelial Cancer 
1. *Muscle invasive" means that cancer has invaded into the muscularis 
propria of the bladder. 
2. Stage Tis, Ta, or Т1 —Treferred to as “non-muscle invasive tumors." The 
previously used term (“superficial tumor") should not be used anymore. 
3. Stage T2, ТЗ, or T4—Treferred to as “muscle invasive tumors.” 


Risk Categories for Non-Muscle Invasive Urothelial Cancer 
These risk categories correlate with the risk of recurrence and the risk of 
progression to a higher stage. 


Risk Category} for Non-muscle Invasive 
Adapted from the AUA/SUO 2016 Urothelial Bladder Cancer 
and the EAU 2021 guidelines Low Intermediate 
Risk Risk 
Solitary & Multifocal or | Multifocal & 
Stage Ta <3 ст & > 3 ст ог > 3 см & 
Low grade not recurrent recurrent recurrent 
within 1 year] withinlyear | within 1 year 
Solitary & Multifocal or 
Stage Ta <3 ст & > 3 см ог 
High grade notrecurrent & | recurrent or 
did not fail BCG| failed BCG 
0 or 1 of the 2 or 3 of the 
Stage T1 factors below: |factors below§: 
Low Grade] Prognostic factors: multifocal, 


no variant histology, 


Urothelial carcinoma with 
no lymphovascular invasion, & 
no prostatic urethra involvement 


All cases 
High grade 


Non-invasive (mucosal &/or ductal) 
prostatic urethra involvement* 
PUNLUMP = papillary urothelial neoplasm of low malignant potential; 
cm = centimeter; CIS = carcinoma in situ; BCG = Bacillus Calmette-Guerin 

+ If multiple risk levels are present, then assign the category of greatest risk. 

* Non-invasive means no invasion of the prostate stroma (i.e. cancer is confined to the 
prostatic urethra mucosa and/or within the prostatic ducts). The AUA and EAU did 
not specify a risk category for low grade prostatic urethra involvement. Prostate 
stroma invasion is treated similar to muscle invasive bladder cancer. 

{ The AUA categorized all T1 low grade tumors as intermediate risk, whereas the EAU 
categorized the risk of T1 low grade tumors based on the presence of additional 
prognostic factors (multifocal tumor, tumor > 3 cm, or age > 70 years): low risk — 0 
factors, intermediate risk = 1 factor, and high risk = 2 or 3 factors. To account for the 
different methods of assigning risk, the T1 low grade category in the table above 
utilizes an amalgamation of EAU and AUA risk criteria. 

§ Although not specified by either the AUA or EAU guideline, recurrent T1 low grade 
tumors could be considered high risk. 
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Carcinoma In Situ (CIS) 


про Noe 


е 


7. 


. CIS is a urothelial cancer that is flat, high grade, and non-invasive. 
. CIS often appears as a velvety patch of erythematous urothelium, but it 


may look like normal urothelium. 
CIS is more common in patients with multiple or high grade tumors. 


. CIS often produces irritative voiding symptoms. 
. Urine cytology is positive in approximately 95% of patients with CIS 


because of the poor cohesiveness of the cells. 

CIS has a propensity for recurrence and progression. 

a. Progression occurs in 20% after a complete response to BCG. 

b. Recurrence occurs in 30% after treatment with BCG. 

The first line of treatment for CIS is BCG (see Intravesical Therapy, 
page 65 and Intravesical Immunotherapy with BCG, page 69). External 
beam radiation and systemic chemotherapy for CIS are not effective. 


Treatment of Urothelial Carcinoma 


General Information 


1, 
2, 


> 


All smokers should be advised to stop smoking. 

After TURBT for non-muscle invasive UC, the initial surveillance 
cystoscopy is always done at 3 months after the TURBT. The result of this 3 
month cystoscopy is an important prognostic indictor: patients with tumor 
at 3 months are more likely to have subsequent recurrences and to progress 
to a higher stage compared to patients without tumor. 


. Tumor characteristics that increase the risk of recurrence and progression 


include high grade, higher stage, greater number of concurrent tumors 
(multifocal tumors), size > 3 cm, and recurrence with 1 year. The EORTC 
calculator can predict recurrence and progression for non-muscle invasive 
bladder cancer (www.eortc.be/iools/bladdercalculator/default.htm) 


Stage Tis— Carcinoma in Situ (CIS) 


1. 
2. 
3. 


4. 
5. 


Recurrence—30% after a complete response to BCG. 
Progression—20% after a complete response to BCG. 
TURBT, bladder biopsy, and/or tumor fulguration for CIS 
a. Biopsy the prostatic urethra (see page 54). 
b. Non-diffuse CIS—for focal bladder lesions that are suspicious for CIS, 
biopsy the lesions and then completely eradicate the lesions (by either 
resection or fulguration). 
c. Diffuse CIS—when CIS is diffuse, avoid extensive fulguration or 
resection because it can cause bladder contracture. Diffuse CIS can be 
treated with intravesical BCG. 
For treatment of CIS in the prostatic urethra, see page 65. 
Treatment of CIS in the bladder 
a. Induction intravesical therapy—a 6-week course of intravesical 
induction BCG is recommended starting 3-4 weeks after TURBT. 
Intravesical chemotherapy is less effective for CIS (see Intravesical 
Therapy, page 65). Six weeks after finishing the course of BCG, perform 
bladder biopsy and bladder wash cytology to check for persistent tumor. 
i. If CIS is eradicated after a 6-week course of BCG, then a second 
6-week course of BCG is optional. If CIS is not eradicated after a 
6-week course of BCG, then administer a second 6-week course of 
BCG. 

ii. If a second 6-week course of BCG is given, perform bladder biopsy 
and bladder wash cytology six weeks after finishing the second 
course. 
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iii. If two 6-week courses of BCG fail to eradicate CIS, cystectomy is the 
preferred treatment. If the patient is not eligible for cystectomy or 
elects not to undergo cystectomy, there are two FDA approved 
alternatives to treat CIS that is refractory to BCG: intravesicai 
valrubicin or intravenous pembrolizumab. See page 72. 

b. Maintenance BCG—if CIS is eradicated after one or two 6-week 
courses of induction BCG, then maintenance BCG is recommended. 

6. Example follow up regimen after CIS is eradicated 

a. Cystoscopy and urine cytology at 3 months post-TURBT, then every 3 
months for 2 years, then every 6 months for 3 years, then annually. 
Using other urinary tumor markers is optional. 

b. CT urogram every 1-2 years. CT urogram should also be performed 
when there are frequent recurrences or when symptoms develop that 
may be cancer related (e.g. gross hematuria, flank pain, etc.). CT 
urogram is preferred in most cases, but other imaging alternatives are 
available (see page 51). 

Stage Ta, Low Grade 

1. TURBT—try to eliminate all grossly visible tumor. 

2. Immediate postoperative intravesical chemotherapy—a single dose of 
intravesical chemotherapy within 24 hours of TURBT (ideally within 6 
hours) is recommended because it reduces the risk of recurrence (absolute 
reduction of 14% in 5-year recurrence). 

. Induction intravesical therapy 

a. When risk factors for recurrence are absent—avoiding induction therapy 
is reasonable when the risk of recurrence is low. Options include 
surveillance versus intravesical induction chemotherapy. 

b. When risk factors for recurrence are present— consider administering a 

6 week induction course of intravesical chemotherapy (starting 3-4 

weeks after TURBT) when any of the following risk factors are present. 

i. Multiple tumors 

ii. Recurrence of tumor within 1 year 

iii. Large bladder tumor (e.g. > 3 cm) 

. For low grade Ta tumors, chemotherapy is preferred over BCG because 

toxicity is less and the risk of tumor progression is low. 

BCG may be considered for higher risk cancers, such as diffuse tumor, 

tumor with multiple risks for recurrence (e.g. several tumors > 3 cm), or 

rapid recurrence after previous intravesical induction chemotherapy. 

4. Surveillance or office fulguration of recurrent tumor—this is only an 
option when all of the following criteria are met. 

a. The patient has a history of only low grade Ta tumors that have been 
confirmed pathologically (i.e. no history high grade or stage > T1 
tumors.) 

b. Urine cytology shows no high grade cells. 

c. The current tumors appear to be few in number, < 1 cm in size, low 
grade, and stage Ta. 

. Example follow up regimen 

a. Cystoscopy at 3 months post-TURBT, then at 12 months post-TURBT, 
then every 12 months. Urine tumor markers are not recommended for 
follow up of treated stage Ta low grade tumors, but cytology should be 
performed for surveillance of an untreated tumor. 

b. CT urogram when there are frequent recurrences or when symptoms 
develop that may be cancer related (e.g. gross hematuria, flank pain, 
etc.). CT urogram is preferred in most cases, but other imaging 
alternatives are available (see page 51). 
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Stage Ta, High Grade 

1. TURBT—if high grade or invasive bladder cancer is suspected, resection 
should be deep enough to remove muscularis propria (except when the 
cancer is in a diverticulum. For tumors in a diverticulum, see page 65). 

. Restaging TURBT—testaging TURBT (within 6 weeks after the previous 
TURBT) is an option for all patients with Ta high grade cancer, but it is 
strongly recommended for any of the following situations. 

a. The prior resection did not remove all grossly visible tumor. 

b. The prior resection did not contain muscularis propria (except when the 
cancer is in a diverticulum). 

c. The tumor was large or multifocal. 

. Immediate postoperative intravesical chemotherapy—a single dose of 

intravesical chemotherapy within 24 hours of TURBT (ideally within 6 

hours) is recommended because it reduces the risk of recurrence (absolute 

reduction of 14% in 5-year recurrence). 

Induction therapy—administer a 6-week induction course of intravesical 

therapy (preferably BCG) starting 3-4 weeks after TURBT. BCG is 

preferred for high grade Ta tumors because it is more effective at 
preventing recurrence and progression than chemotherapy. Intravesical 
chemotherapy may be used for induction when BCG is not feasible. Six 
weeks after finishing a 6-week induction course, perform cystoscopy (with 
or without biopsy) and bladder wash cytology to check for persistent 
tumor. 

a. If TURBT after the first 6-week induction course shows high grade T1 
cancer, then radical cystectomy is the preferred management. 

b. If TURBT after the first 6-week induction course shows persistent Ta 
tumor (low or high grade) or no tumor, treatment typically consists of a 
second 6-week induction course of intravesical BCG. Six weeks after 
finishing the second course of BCG, perform cystoscopy (with or 
without biopsy) and bladder wash cytology. 

c. If two 6-week courses of intravesical therapy fail to eradicate the tumor, 
options include cystectomy or change to a different intravesical agent. 

. Maintenance BCG—if the tumor is eradicated after one or two 6-week 

courses of induction therapy, then maintenance BCG is recommended. 

Example follow up regimen after induction BCG 

a. Cystoscopy and urine cytology 
i. For intermediate risk cancer—cystoscopy and urine cytology at 3 

months post-TURBT, then every 3-6 months for 2 years, then every 
6-12 months for 2 years, then annually. 

ii. For high risk cancer—cystoscopy and urine cytology at 3 months 
post-TURBT, then every 3 months for 2 years, then every 6 months 
for 2 years, then annually. 

iii. Using other urinary tumor markers is optional. 

b. CT urogram every 1-2 years (every two years may be more appropriate 
for intermediate risk cancers, whereas every year more be more 
appropriate for high risk cancers). CT urogram should also be performed 
when there are frequent recurrences or when symptoms develop that 
may be cancer related (e.g. gross hematuria, flank pain, etc.). CT 
urogram is preferred in most cases, but other imaging alternatives are 
available (see page 51). 
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Stage T1 

1. TURBT—+esection should be deep enough to sample muscularis propria 
(except when the cancer is in a diverticulum. For tumors in a diverticulum, 
see page 65). 

2. Restaging TURBT—a second TURBT within 6 weeks after the previous 
TURBT should be performed in all patients with stage T1 cancer (even 
when muscularis propria was present in the prior TURBT specimen). 

3. Immediate postoperative intravesical chemotherapy—a single dose of 
intravesical chemotherapy within 24 hours of TURBT (ideally within 6 
hours) is recommended because it reduces the risk of recurrence (absolute 
reduction of 1496 in 5-year recurrence). 

4. Stage T1 can only be assigned when the pathology specimen contains 
muscularis propria that is free of cancer. In other words, stage T1 should 
not be assigned when muscularis propria is absent from the specimen. 

. Very high risk T1 cancers—the following cancers have a higher risk of 
progressing to a more advanced stage; therefore, the preferred treatment 
for these higher risk cancers is early cystectomy. 
a. Low grade T1 cancer with all of the following characteristics: 

size > 3 cm, multifocal, and recurrent. 
b. High grade T1 cancers with any of the following characteristics: 

size > 3 cm, multifocal, recurrent, associated with CIS in the bladder, or 

associated with CIS in the prostatic urethra. 

c. Any T1 cancer exhibiting lymphovascular invasion or variant histology. 

d. Any T1 cancer that cannot be completely resected by the transurethral 
approach. 

T1 cancers not at very high risk—for these cancers, intravesical BCG is 

generally the preferred treatment. 

a. Induction intravesical therapy—administer a 6-week induction course of 
intravesical therapy (preferably BCG) starting 3-4 weeks after TURBT. 

BCG is preferred in stage ТІ tumors because it is more effective at 

preventing recurrence and progression than chemotherapy. Intravesical 

chemotherapy may be used for induction when BCG is not feasible. Six 
weeks after finishing a 6-week induction course, perform cystoscopy 

(with or without biopsy) and bladder wash cytology to check for 

persistent tumor. 

i. If TURBT after the first 6-week induction course shows high grade 
T1 cancer, then radical cystectomy is the preferred management. 

ii. If TURBT after the first 6-week induction course shows low grade 
papillary tumor or no tumor, treatment typically consists of a second 
6-week induction course of intravesical therapy. Six weeks after 
finishing the second course, perform cystoscopy (with or without 
biopsy) and bladder wash cytology. 

iii. If two 6-week courses of intravesical therapy fail to eradicate the 
tumor, then cystectomy is recommended. 

b. Maintenance BCG—if the tumor is eradicated after one or two 6-week 
courses of induction therapy, then maintenance BCG is recommended. 
7. Example follow up regimen after induction BCG 

a. Cystoscopy and urine cytology at 3 months post-TURBT, then every 3 
months for 2 years, then every 6 months for 2 years, then annually. 
Using other urinary tumor markers is optional. 

b. CT urogram every 1-2 years. CT urogram should also be performed 
when there are frequent recurrences or when symptoms develop that 
may be cancer related (e.g. gross hematuria, flank pain, etc.). CT 
urogram is preferred in most cases, but other imaging alternatives are 
available (see page 51). 
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Stage T2-T4a, N0-N1, M0 

1. Intravesical therapy is not effective for stages T2-T4. 

2. Radical cystectomy—tadical cystectomy is the preferred treatment for 
most patients with МО muscle invasive bladder cancer (it is the “gold 
standard"). Radical cystectomy is performed with a urinary diversion and 
with a bilateral pelvic lymphadenectomy. Neoadjuvant systemic 
chemotherapy before radical cystectomy is recommended. In select cases, 
postoperative pelvic radiation may be utilized. 


a. 
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Neoadjuvant systemic chemotherapy with a cisplatin based regimen is 
recommended before cystectomy because randomized trials have shown 
that it achieves a 5% absolute improvement in 5-year overall survival 
and a 9% absolute improvement in 5-year disease free survival. Initiate 
neoadjuvant chemotherapy within 8 weeks of the cancer diagnosis. After 
neoadjuvant chemotherapy, perform radical cystectomy as soon as 
possible (ideally within 8-12 weeks after finishing chemotherapy). If the 
patient is not eligible for cisplatin based chemotherapy, proceed directly 
to radical cystectomy (do not administer a carboplatin based regimen 
instead). Neoadjuvant radiation is not recommended. 


. If neoadjuvant systemic chemotherapy is not given 


i. Radical cystectomy should be performed within 3 months of the 
cancer diagnosis because operating beyond 3 months increases the 
risk of progression and the risk of death from bladder cancer. 

. Consider adjuvant chemotherapy when surgical pathology shows 
extravesical extension (stage > pT3), lymphovascular invasion, or 
lymph node metastasis. For adjuvant systemic chemotherapy, there 
are no randomized trials of adequate size to prove a benefit, but non- 
randomized studies show that it lowers recurrence rate and improves 
overall survival. Neoadjuvant chemotherapy is preferred over 
adjuvant chemotherapy based on a higher quality of evidence. 
Radical cystectomy without chemotherapy can be utilized for patients 
not eligible for cisplatin based chemotherapy. 


=: 


. The preferred chemotherapy regimen (for either neoadjuvant or adjuvant 


therapy) is either ddMVAC (dose dense methotrexate, vinblastine, 
adriamycin, cisplatin) or GC (gemcitabine and cisplatin). Substituting 
carboplatin for cisplatin in this setting is not recommended because it 
reduces response rate and survival (i.e. only cisplatin containing 
regimens should be utilized). 


. Postoperative pelvic radiation—patients with extravesical extension 


(stage > pT3) have a high risk of pelvic recurrence and a lower overall 
survival, even when perioperative chemotherapy is added to radical 
cystectomy. There is minimal data on the use of post-operative radiation, 
but some data suggests that it may decrease local recurrence and 
improve disease free survival. The NCCN 2021 guideline states "While 
there are no conclusive data demonstrating improvement in overall 
survival, it is reasonable to consider adjuvant radiation in patients with 
РТЗ/РТ4 pN0-2 urothelial bladder cancer following radical 
cystectomy...” Pelvic radiation may also be considered in patients with 
positive surgical margins. Post-cystectomy pelvic radiation is typically 
restricted to patients with a conduit urinary diversion. A neobladder or 
catheterizable continent diversion would likely suffer too much radiation 
damage to make radiation a feasible option. 


3. Bladder sparing treatments—these treatments preserve most or all of the 
bladder; thus, urinary diversion is unnecessary. Bladder sparing treatments 
are typically used for patients who elect not to undergo radical cystectomy 
or patients who are unfit for either radical cystectomy or urinary diversion. 
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. Bladder sparing therapy is less effective in patients with any of the 


following criteria: large tumors in which TURBT cannot resect all 
grossly visible tumor, stage T3-T4 cancers, multifocal CIS, extensive 
CIS, or hydronephrosis caused by bladder cancer. For these patients, 
bladder sparing therapy results in a relatively low cure rate and a 
substantial risk of needing salvage cystectomy. 

Maximal TURBT with chemoradiation (trimodality therapy)— 
trimodality therapy is more effective than other forms of bladder sparing 
therapy. Therefore, if a patient wants to retain their bladder and is 
eligible for chemoradiation, then trimodality therapy is the preferred 
form of bladder sparing treatment. See page 79 for details. 

Partial cystectomy—only an option in select patients (see page 78). 
Based on studies of patients undergoing radical cystectomy, neoadjuvant 
chemotherapy is recommended for patients undergoing partial 
cystectomy. Partial cystectomy alone may be used in patients who are 
not eligible for systemic cisplatin based chemotherapy. Also, 
postoperative pelvic radiation may be considered in situations that are 
similar to when its used for radical cystectomy. 

Maximal TURBT with pelvic radiation—used when patients are not 
eligible for systemic chemotherapy. 


. Maximal TURBT with systemic chemotherapy—used when patients are 


not eligible for pelvic radiation. 

TURBT alone—less effective than trimodality therapy; however, 
TURBT alone can help control local symptoms in patients who do not 
want or cannot tolerate systemic chemotherapy and pelvic radiation. 


4. Example follow up regimen 


a. 


о 


d. 


Chest imaging (CT or x-ray), CT urogram, and urine cytology every 3-6 
months for 2 years, then annually. CT urogram is preferred in most 
cases, but other imaging alternatives are available (see page 51). 

Serum LFTs, electrolytes, BUN, and creatinine (and CBC if the patient 

had systemic chemotherapy) every 3-6 months for 1 year, then annually. 

After radical cystectomy 

i. If the urinary diversion contains a significant length of ileum, obtain 
a vitamin B12 level each year. 

ii. For patients with a retained urethra, perform a urethral wash cytology 
(with or without urethroscopy) every 6-12 months. 

iii. Consider visualization of the urinary diversion (e.g. endoscopy or 
pouchogram) when urine cytology or imaging suggests recurrence 
within the urinary system. 

After bladder sparing—cystoscopy and urine cytology every 3 months for 

2 years, then every 6 months for 2 years, then annually. 


Stage T4b, N2-N3, MO 
1. Initial treatment typically consists of systemic chemotherapy. 
2. When systemic chemotherapy sufficiently downstages the disease, then 
radical cystectomy or trimodality therapy may be offered. 
3. When the local tumor is causing problematic symptoms (such as 
significant gross hematuria), then external beam radiation may be utilized 
for local tumor control. 


Stage M1 
1. Initial treatment typically consists of systemic chemotherapy. 
2. External beam pelvic radiation may be used to control cancer related 
symptoms (such as significant gross hematuria). 
3. For patients who are without rapid cancer progression and who have few 
residual metastatic lesions following systemic chemotherapy, limited data 
suggest that excision of the metastases can achieve long term survival. 
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Urothelial Cancer with Mixed or Variant Histology 

1. Mixed histology UC—UC can mutate into a different histology (e.g. 
squamous differentiation, glandular differentiation, etc.), yielding a 
mixture of urothelial cancer and other histologic types of cancer. 

a. Mixed histology UC must be distinguished from pure non-urothelial 
cancers because pure non-urothelial cancers are often treated differently. 

b. In most cases mixed histology UC it is treated the same way as a pure 
urothelial carcinoma of similar stage, grade, and risk; however, it has a 
worse prognosis than pure urothelial carcinoma and the clinician should 
have a lower threshold for proceeding to cystectomy. 

2. The micropapillary, plasmacytoid, and sarcomatoid variants of UC are 
very aggressive. Intravesical therapy is typically ineffective. Resectable 
disease may be best treated with immediate radical cystectomy. 

Urothelial Cancer Arising in a Bladder Diverticulum 

1. Aggressive transurethral resection of these tumors has a higher risk of 
bladder perforation because diverticula typically have a thin wall and no 
muscularis propria. Restaging TURBT is avoided if the patient will be 
undergoing partial or radical cystectomy. Otherwise, a restaging TURBT is 
done for the same indications as a tumor not in bladder diverticulum (see 
page 52). However, restaging TURBT for tumors in a diverticulum should 
not attempt to sample muscularis propria (since muscularis propria is 
usually not present in the wall of the diverticulum) and resection depth 
should be limited to reduce the risk of perforation. 

CIS in a diverticulum may be treated with transurethral fulguration 

followed by intravesical BCG. 

- Low grade Ta UC may be treated with TURBT with or without subsequent 
intravesical therapy. 

4. Recurrent, high grade, or stage T1 to T4 tumors are probably best treated 
with partial cystectomy (i.e diverticulectomy) or radical cystectomy. 

Urothelial Cancer of the Prostatic Urethra 

1. Mucosal UC in the prostatic urethra—initially treated by transurethral 
resection of the tumor. If the tumor is high grade, large, or recurrent, then 
perform a transurethral resection of the prostate (TURP) and start 
intravesical BCG (TURP improves penetration of BCG into the prostate). 
Recurrence is generally treated with radical cystectomy and urethrectomy 
(especially if the recurrence is high grade or invasive). 

2. UC inside the prostatic ducts (no stroma invasion)—treatment options 
include TURP followed by intravesical BCG or radical cystectomy with 
urethrectomy. TURBT with intravesical BCG is often preferred initial 
treatment. 

UC invading the prostatic stroma—for МО disease, treatment is 
neoadjuvant chemotherapy, then radical cystectomy and urethrectomy. 
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Intravesical Therapy for Urothelial Carcinoma 
General Information 
1. Intravesical therapy is indicated for stage Ta, T1, or CIS urothelial 
carcinoma of the bladder. Intravesical therapy is not effective for muscle 
invasive UC (stage T2-T4) or for non-urothelial tumors. 
2. There are two types of intravesical therapy: chemotherapy (mitomycin, 
thiotepa, gemcitabine, etc.) and immunotherapy (BCG, interferon, etc.). 
3. The three main indications for intravesical therapy are 
a. Eradication of CIS with or without associated papillary tumor. 
b. Eradication of residual papillary tumor after incomplete resection. 
c. To reduce the recurrence and progression of completely resected tumors. 
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4. Terms used to describe the timing of administration. 

a. Immediate postoperative dose—one dose of intravesical chemotherapy 
administered within 24 hours (ideally within 6 hours) after TURBT. 
BCG should never be given intravesically within 2 weeks of TURBT. 

b. Induction course—induction intravesical therapy is administered 
starting 3-4 weeks after TURBT. The first cycle typically consists of an 
intravesical dose once per week for 6 weeks. The induction course 
should not exceed two 6-week cycles (total of 12 doses). 

. Maintenance therapy—intravesical therapy administered every several 
months after induction therapy. 
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Comparison of Intravesical Chemotherapy and BCG 

1. BCG reduces tumor recurrence and progression. Intravesical 
chemotherapy reduces recurrence, but does not alter progression. 

2. An induction course of intravesical therapy achieves a similar decrease in 
recurrence whether BCG or chemotherapy is used. Adding maintenance 
therapy with BCG reduces recurrence further. Maintenance therapy with 
chemotherapy does not appear to reduce recurrence when including all 
chemotherapy agents in the analysis; however, when analyzing each 
chemotherapy agent separately, maintenance therapy with mitomycin C 
may reduce recurrence. 

. BCG is superior to intravesical chemotherapy for treating CIS, high grade 
tumors, and stage ТІ tumors. 

4. One dose of intravesical chemotherapy may be used within 24 hours 
(ideally within 6 hours) of TURBT in the absence of bladder perforation. 
BCG should never be given intravesically within 2 weeks of TURBT. 

5. Side effects are greater with BCG than with intravesical chemotherapy. 

Used for single dose after TURBT 


Intravesical Intravesical 
Chemotherapy 
No 
Absolute reduction in recurrence rate 


Үе 
- 14% 
6-12 week induction course reduces recurrence Yes e: 
es 


s 
Maintenance therapy reduces recurrence 


Maintenance therapy reduces progression No 
Mean absolute reduction in progression 

Side effects/toxicity Moderate-High | Low-Moderate 

TURBT = transurethral resection of bladder tumor; BCG = Bacillus Calmette Guerin 

+ When analyzing all chemotherapy agents together, chemotherapy did not reduce 

recurrence (Eur Urol Focus 4: 512, 2018). When analyzing the chemotherapy 


agents separately, only mitomycin C reduced recurrence (J Urol 197: 1189, 2017). 
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Intravesical Chemotherapy 
1. Intravesical chemotherapy agents are DNA synthesis inhibitors that have a 
direct cytotoxic effect. Inhibition of DNA synthesis results in cell death, 
particularly in cells with a higher growth rate (such as cancer cells). 
Intercalating agents insert into DNA (after DNA is cut) and prevent 
topoisomerase II from resealing the cut. 

. Intravesical chemotherapy does not change progression, time to 
metastasis, or overall survival; however it does reduce recurrence rate. 

. Intravesical chemotherapy is usually utilized for low grade stage Ta 
urothelial carcinoma (UC) of the bladder when risk factors for recurrence 
are present (multiple tumors, tumor > 3 cm, or recurrence within 1 year). 
For high grade tumors and stage T1 tumors, BCG is more effective. 
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4. In the United States, mitomycin and gemcitabine are the most frequently 
used agents for intravesical chemotherapy. The NCCN prefers gemcitabine 
because it causes less side effects and is less expensive. 
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. Treatment regimens 
a. 


Postoperative dose—a single dose is administered intravesically within 
24 hours (ideally within 6 hours) after TURBT. For stage Ta and ТІ 
tumors, one postoperative dose of mitomycin C, gemcitabine, or 
epirubicin is recommended (when not contraindicated) because it 
reduces the risk of recurrence (absolute reduction of 1496 in 5-year 
recurrence). 

i A single postoperative intravesical dose of chemotherapy is most 
effective in low volume, low grade, stage Ta cancer. 

ii. There is no benefit for patients with > 2 recurrences per year, > 8 
tumors in the bladder simultaneously, large volume high grade T1 
cancer (7 3 cm or multifocal), or an EORTC recurrence risk 
score > 5. Also, there is no proven benefit in patients with only CIS. 

iii. Valrubicin and thiotepa are not used in this setting. 

Induction course—a cycle of intravesical chemotherapy starting 3-4 

weeks after TURBT. The initial induction course typically consists of 

one intravesical instillation every week for 6 weeks. 

Maintenance therapy—may be used after induction. The regimen is 

usually one instillation every 1-3 months for up to one year. 


Contraindications to intravesical chemotherapy—when urothelial integrity 
is disrupted, local and systemic toxicity are more likely. Therefore, these 
agents should not be administered when any of the following are present: 


a. 


b. 
c. 
d. 
e. 
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c. 


Known or suspected bladder perforation—intravesical chemotherapy 
should not be administered when bladder perforation or extravasation 


from the bladder is present or suspected. 


Recent extensive transurethral resection (within the past 1 week). 
Current urinary tract infection 

Gross hematuria 

Clots that may hinder drainage of the bladder 

Traumatic catheterization. 


. Before starting a course of therapy 
a. 
b. 


Ensure that the patient does not have a urinary infection. 

Advise the patient to limit fluid intake for 8 hours before each 
instillation to avoid rapid dilution of the chemotherapy agent. 

When using mitomycin, consider oral methods to alkalinize the urine 
before each instillation (mitomycin is more effective at pH > 6). For 
example, administer 1.3 grams of oral sodium bicarbonate the night 
before, the morning of, and 30 minutes before each instillation. 


8. Instillation technique immediately after TURBT 


a. 
b. 


Do not instill chemotherapy if it is contraindicated (see above). 

Empty the bladder. Place a catheter and instill the chemotherapy agent 
into the bladder. The agent is held in the bladder (ideally by raising the 
catheter drainage bag above the patient) for 2 hours or until the patient 
becomes uncomfortable. After draining the bladder, the catheter may be 
removed. 


9. Instillation technique for subsequent therapeutic and maintenance cycles 


a. 


b. 


Before each instillation 

i The patient voids before each instillation. Perform a urinalysis to 
check for gross hematuria and urinary infection. 

ii. When the catheter is placed, a post void residual is measured. 

iii. The bladder should be emptied completely before each instillation. 

Instillation—infused through a catheter and into the bladder. 
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. After each instillation 
i Attempt to hold the agent in the bladder for at least 2 hours. The body 
position may be varied to ensure thorough distribution in the bladder. 
ii. If the patient has a high post void residual, consider catheterizing the 
patient 2 hours after instillation to prevent prolonged exposure. 
iii. Patients should wash their hands and genitals after voiding. 
iv. Refraining from sex for 48 hours. 
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. Mitomycin C—not FDA approved for intravesical use. 


a. Mechanism of action—alkylating agent. 

b. Systemic absorption is rare because mitomycin C has a high molecular 
weight. Systemic absorption can cause myelosuppression. 

c. Mitomycin C is more effective at urine pH > 6 (consider alkalinization 

of the urine during therapy) and when its concentration is high (mix 

mitomycin C in 20 ml of water rather than 40 ml). 

Usual dose—40 mg in 20 ml sterile water intravesically [Vials: 40 mg]. 

e. Side effects—contact dermatitis (minimized by washing the hands and 
genitals after instillation and after voiding), irritative voiding symptoms 
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. Gemcitabine—not FDA approved for intravesical use. 


a. Mechanism of action—a cytosine analogue and anti-metabolite that gets 
incorporated into DNA, where it inhibits further DNA synthesis and 
causes death of the cell. 

Systemic absorption is rare because gemcitabine has a high molecular 

weight. Systemic absorption can cause myelosuppression. 

c. Usual dose—for postoperative instillation: 2000 mg in 100 ml normal 
saline intravesically. For induction or maintenance: 2000 mg in 50 to 
100 ml of normal saline intravesically [Vials: 1000 mg]. 

d. Side effects—dysuria, urgency, frequency, hematuria. 
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. Thiotepa—FDA approved for Та, T1, and CIS bladder cancer. 


a. Mechanism of action—alkylating agent. 

b. Therapeutic course—60 mg in 30-60 ml of sodium chloride instilled 

intravesically each week for 6 weeks. Therapy is often continued with a 

single instillation each month for one year. [Vials: 15 mg]. 

Systemic absorption may occur when thiotepa is given intravesically 

because of its lower molecular weight. Systemic absorption can cause 

myelosuppression. Check complete blood count before each instillation. 

d. Side effects—myelosuppression (10%) and irritative voiding symptoms. 

Epirubicin—not FDA approved for intravesical use. 

a. Epirubicin is an anthracycline. 

b. Mechanism of action—intercalating agent. 

c. Systemic absorption is rare because epirubicin has a high molecular 
weight. Systemic absorption can cause myelosuppression. 

d. Usual dose—40-100 mg in 40-100 ml of sterile normal saline instilled 
intravesically [Vials: 50 mg]. 

e. Side effects include—irritative voiding symptoms. 

Valrubicin (Valstar™)—FDA approved for the treatment of patients with 

CIS (with or without papillary tumors) that is refractory to BCG and who 

are not candidates for radical cystectomy. All visible stage Ta and T1 

papillary tumors should be resected before treatment. 

a. Valrubicin is an anthracycline. 

b. Mechanism of action—intercalating agent. 

c. Systemic absorption is rare because valrubicin has a high molecular 
weight. Systemic absorption can cause myelosuppression. 

d. Therapeutic course—800 mg (20 ml) in 55 ml of sterile normal saline 
instilled intravesically each week for 6 weeks. [Vials: 200 mg/5 ml]. 

e. Complete response rate is 18% at 6 months follow up. 

f. Side effects include—irritative voiding symptoms. 
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Intravesical Immunotherapy with Bacillus Calmette-Guerin (BCG) 
1. BCG is an attenuated live bacillus vaccine (Mycobacterium bovis). 
2. The three main indications for intravesical BCG are 

a. Eradication of bladder CIS with or without associated papillary tumor. 

b. Eradication of residual bladder UC because of incomplete resection. 

c. Reduce recurrence in completely resected Ta, T1, or CIS bladder UC. 

. Intravesical induction BCG decreases tumor recurrence. Maintenance 
BCG reduces tumor recurrence and progression, and it may also reduce 
cystectomy rate and death from bladder cancer. 

. BCG is superior to intravesical chemotherapy for treatment of carcinoma 
is situ (CIS) and high grade urothelial cancer (UC). 

. Mechanism of action—BCG activates the immune system, which causes 
T-cells to attack abnormal urothelium. BCG may inhibit tumor invasion. 

. Minor side effects—cystitis, dysuria, frequency, urgency, hematuria, 
malaise, fatigue, and low grade fever (usually resolve in 24-48 hours). 
Options for managing these side effects include: 

a. Oral quinolone antibiotic—randomized trials showed that administering 
a quinolone with each dose of BCG reduces side effects, increases the 
chance of completing the entire course of BCG, and reduces need for 
anti-tuberculosis treatment. The oral quinolone is started 6 hours after 
the first post-BCG urination, followed by 1 or 2 more doses at the 
appropriate interval for the chosen quinolone. Administration of the 
quinolone in this fashion did not hinder the anti-cancer effects of BCG. 

b. NSAIDS, medications for overactive bladder, and urinary analgesics 

(e.g. phenazopyridine) may help reduce BCG related symptoms. 

Isoniazid does not reduce the side effects of BCG. 

If symptoms are intense or last > 24 hours, consider the following: 

i. Delay additional instillations until symptoms improve or abate. 

ii. Lower the BCG dose—using one-third of the usual dose may reduce 
local side effects (data are conflicting), but it does not reduce the risk 
of severe systemic toxicity. Reducing the dose may decrease efficacy, 
especially if less than one-third of the full dose is used. 

. Major side effects 

а. Fever—if a patient has moderate fever (e.g. 101-102°F) for > 12-24 
hours without signs of sepsis, stop the BCG instillations, obtain a urine 
culture for bacteria and acid fast bacilli, start broad spectrum antibiotics 
and isoniazid 300 mg po q day. Continue isoniazid for 3 months if BCG 
infection is suspected. Resume BCG when the patient is asymptomatic. 

b. BCG sepsis (0.4%)—admit patients with very high fever (e.g. > 102°F) 
or signs of sepsis. Obtain urine and blood cultures for bacteria and acid 
fast bacilli. Administer prednisolone 40 mg IV q day, broad spectrum 
antibiotics, and anti-tuberculosis drugs (isoniazid 300 mg po q day, 
rifampin 600 mg po q day, ethambutol 1200 mg po q day, adjust 
medications based on sensitivity from cultures). Cycloserine may be 
added for very ill patients because it works faster than other anti- 
tuberculosis drugs (24 hours versus one week). The adult dose is 
cycloserine 250 mg or 500 mg po BID (adjust the dose for renal 
insufficiency). Cycloserine’s major toxicity is neurologic (seizures, 
psychosis, confusion, etc.). A lower dose decreases the risk of side 
effects. Monitor blood cycloserine levels (at least weekly) and adjust the 
dose to keep peak blood levels at 20-35 ug/ml. Taper the prednisolone 
when sepsis has resolved. Continue antituberculosis drugs for 6 months. 
After BCG sepsis, the patient should not receive BCG again. For 
patients taking isoniazid or cycloserine, administer pyridoxine (vitamin 
B6) 50 mg po q day to prevent neurotoxicity. 
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c. Other rare side effects—granulomatous prostatitis, contracted bladder, 
hepatitis, arthritis, pneumonia, myelosuppression, skin rash, ureteral 
obstruction, and epididymitis/orchitis. Symptomatic BCG epididymitis, 
orchitis, or granulomatous prostatitis may be treated with isoniazid 300 
mg po q day and rifampin 600 mg po q day for 3-6 months. 
Asymptomatic BCG granulomatous prostatitis requires no therapy. 

d. Most patients convert to a positive protein purified derivation (PPD). 
This does not require treatment. Patients that convert to positive PPD 
have a higher chance of complete response to BCG. 

e. There are no known reports of mycobacterial infection caused by close 
contact with patients receiving BCG. 


. Contraindications to BCG therapy 


a. Gross hematuria (BCG may be given during microscopic hematuria) 

b. Within 2 weeks after TURBT 

c. Recent traumatic catheterization 

. Urinary tract infection, sepsis, or high fever 

. Severely immunosuppressed (lymphoma, leukemia, steroids, HIV, etc.) 
Previous severe BCG reaction (such as BCG sepsis) 
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. Before starting a course of therapy 


a. Ensure that the patient does not have a urinary infection. 
b. Advise the patient to limit fluid intake before each instillation to avoid 
rapid dilution of BCG and the need to void too soon after instillation. 


. Instillation technique 


a. Dose—the recommended dose is 1 vial of BCG (50 mg Tice or 81 mg 
Theracys) in 50 ml normal saline instilled intravesically. 

b. Before each instillation 

i. Check the patient's temperature (BCG is contraindicated with fever). 

ii. The patient voids before each instillation. Perform a urinalysis to 
check for gross hematuria and urinary infection. 

iii. When the catheter is placed, a post void residual is measured. 

iv. If traumatic catheterization is suspected, do not give BCG. Consider 
waiting at least 1 week before attempting the next instillation. 

v. The bladder should be emptied completely before each instillation. 

Instillation—infused through a catheter and into the bladder. 

After instillation 

i. Attempt to hold the BCG in the bladder for at least 2 hours. The body 
position may be varied to thoroughly distribute BCG in the bladder. 

ii. Patients with a high post void residual may be catheterized 2 hours 
after instillation to prevent excessive exposure to BCG. 

iii. For 24 hours after the BCG instillation, the patient may consider 
voiding into dilute bleach, voiding into a single toilet and then 
cleaning it with bleach, hand and genital washing after voiding, and 
refraining from sex for 48 hours. It is unknown if these actions 
prevent BCG from affecting people in contact with the patient. 

Induction therapy—no more than 12 doses are administered. 

a. Administer BCG intravesically once a week for 6 weeks. Six weeks after 
the last treatment, re-evaluate the bladder with urine tumor marker and 
cystoscopy (with TURBT if tumor is suspected). 
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b. If there is a recurrence after ће initial 6-week course of ВСС: 


i. If recurrence is stage Ta or CIS—administer another 6-week course 
of BCG (one dose per week for 6 weeks). Approximately 5096 of 
these patients will respond to the second course of ВСС 

ii. If recurrence is stage > T2 or high grade stage T1—the preferred 
treatment is radical cystectomy. 

iii. If recurrence is low grade stage T1—options include radical 
cystectomy or another course of induction BCG. 
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c. If there is no recurrence after the initial 6-week course of BCG, then 
options include no further induction therapy versus another 6-week 
course of BCG induction. 

d. If 12 doses of BCG have been administered, six weeks after the last 
treatment, re-evaluate the bladder with urine tumor marker and 
cystoscopy (with TURBT if tumor is suspected). If tumor has recurred at 
this point, radical cystectomy is usually the preferred option. 

12. Two 6 week courses of BCG has a higher response rate than one course. 


CR at 1 Year CR at 4-5 Years 


Reason for Intravesical BCG 


Eradication of residual papillary tumor 


Eradication of CIS (bladder only) 46-100% 


Eradication of CIS (prostatic urethra)* 
Response in prostate only 83% 70-100% 
Response in bladder & prostate 68% 47-80% 


Prophylaxis for tumor recurrence 80% 
CR = complete response to 1 or 2 six-week courses of BCG. 

* Before starting BCG, TURP is usually performed to remove tumor and to 

facilitate contact between BCG and the prostatic ducts. 

13. Cytology may be positive for up to 3 months after induction ВСС. 
Inflammation caused by recent intravesical therapy can impair the 
accuracy of cytology, but it does not impair the accuracy of FISH. The 
presence of an abnormal FISH shortly after induction BCG is associated 
with a higher risk of recurrence and progression. Therefore, FISH can be 
used to identify patients at risk for early failure after BCG. 

14. Maintenance therapy 
a. In patients with CIS and/or completely resected recurrent Ta or T1 

bladder UC who are disease free at 3 months after a 6-12 week induction 
course of BCG, maintenance BCG improves complete response rate, 
improves disease-free survival, and decreases recurrence rate compared 
to the 6-12 week induction course of BCG alone. Maintenance BCG 
does not improve overall survival. 

Patients with CIS and/or 

Completely Resected 

Ta or T1 Bladder UC 

Complete response rate (CIS опіу)ї 

5-year recurrence-free survival} 

5-year overall survival 
T Statistically significant difference. 

b. Maintenance regimen—one intravesical BCG instillation each week for 
3 weeks is administered at 3 and 6 months after the BCG induction 
course, and then every 6 months thereafter for a total duration of 1-3 
years. Maintenance BCG should be administered for at least 1 year if 
tolerated. 

i For high risk tumors, 3 years of full dose maintenance BCG is 
recommended because it reduces recurrence more than 1 year of 
maintenance BCG. However, a 3-year course increases side effects. 
The benefit of continuing BCG for 3 years must be weighed against 
the increased side effects. 

For intermediate risk tumors, 1 year of maintenance BCG is 

recommended (longer regimens do not improve outcome). 

iii. Reducing the BCG dose (from full dose to a fraction of the full dose) 
may decrease the efficacy of maintenance therapy, but it can be 
considered if the patient has substantial BCG related symptoms. 


6 Week 6 Week Induction 
Induction Course of BCG + 
Course of BCG | Maintenance BCG 


41% 60% 
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Intravesical Immunotherapy with Interferon 
. Interferon is not FDA approved for intravesical use. 
2. Mechanism of action—stimulates the immune system to destroy tumor. 
3. Response appears to be better when at least 50 million units of interferon 
are used and when interferon is combined with BCG. 
4. Interferon alone to treat residual tumor 
a. For stage Ta, T1, and Tis, complete response rate is 20-40% at 1-2 years. 
b. For BCG-refractory CIS, complete response rate is 10-20% at 1-2 years. 
5. After a combination of intravesical interferon and BCG (6 week induction 
followed by maintenance) for stage Ta, T1, and Tis, cancer free rate at 24 
months is 57% in BCG naive patients and 42% in patients who failed BCG. 
. Dose: 50-100 million units interferon &-2b in 50 ml normal saline. For 
combination therapy, mix BCG directly into the interferon. Instillation 
schedule is similar to BCG alone. 
. Side effects include flu like symptoms. 
. The AUA/SUO 2016 guideline states “There is insufficient evidence to 
recommend using BCG in combination with other intravesical agents"; 
thus, interferon is typically used in select situations. 
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Treatment of Non-muscle Invasive UC That Failed BCG 


1. Ifa patient has persistent urothelial cancer after 12 doses of induction 
BCG, then radical cystectomy is the preferred management. 

2. If the patient is unfit or unwilling to undergo radical cystectomy, then the 
following treatment options are available. 

a. When CIS is not present—consider using an intravesical agent that the 
patient has not yet received (e.g. gemcitabine, docetaxel, nanoparticle 
albumin bound paclitaxel), a combination of agents, or a clinical trial. 

b. For treatment of CIS (when any associated papillary tumors have been 
completely resected) 

i. Intravesical valrubicin—this is FDA approved for the treatment 
patients with CIS (with or without papillary tumors) that is refractory 
to BCG and who are not candidates for radical cystectomy. All 
visible stage Ta and T1 papillary tumors should be resected before 
treatment. Complete response rate is 10% at 12 months follow up. 
For more details on valrubicin, see page 68. 

. Intravenous pembrolizumab—this is FDA approved for the treatment 
of patients with BCG unresponsive carcinoma in situ (with or without 
papillary tumors) who are not eligible for or have elected not to 
undergo cystectomy. All visible stage Ta and T1 papillary tumors 
should be resected before treatment. Complete response rate at 1 year 
is 20%. For more details on pembrolizumab, see page 82. 

iii. If the above options are not feasible, then consider administering an 
intravesical agent that the patient has not yet received (e.g. 
gemcitabine, docetaxel, nanoparticle albumin bound paclitaxel), a 
combination of agents, or a clinical trial. 
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Radical Cystectom 
General Information 
1. Radical cystectomy is the gold standard for treating for non-metastatic, 

muscle invasive primary bladder UC. Radical cystectomy removes the 
bladder and pelvic lymph nodes. In men, the prostate and seminal vesicles 
are typically removed. In women, the anterior vagina, uterus, fallopian 
tubes, and ovaries are typically removed. The reproductive organs can be 
spared in patients who wish to preserve sexual or reproductive function. 
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2. If no neoadjuvant systemic chemotherapy is given, radical cystectomy 
should be performed within 3 months of cancer diagnosis because it 
reduces the risk of progression and the risk of death from bladder cancer. 

. Radical cystectomy reveals incidental prostate cancer in 28-6196 of men. 

. Without neoadjuvant chemotherapy, 10% of cystectomy specimens are 

РТО. Thus, TURBT completely excises 10% of muscle invasive tumors. 

The worst prognostic finding in a primary bladder tumor is prostatic 

stromal invasion. The 5-year survival is 22-36%. 

Unless contraindicated, a peripherally acting mu-opioid (р-оріоій) 

receptor antagonist (such as alvimopan) should be used to accelerate 

recovery of postoperative gastrointestinal function. 
. Side effects and complications 
a. Perioperative complications occur in 50-60% of patients and include 
infection, bleeding requiring transfusion, ileus, deep venous thrombosis, 
intra-abdominal urine leakage, and leak from the bowel anastomosis. 
Perioperative mortality is approximately 4%. 

b. Other side effects include sexual dysfunction, infertility, urinary 
infection, and renal dysfunction. 

c. Long term complications of urinary diversion—see page 77. 

. Recurrence after cystectomy 
a. Local (pelvic) recurrence occurs in < 12% of cases. 

b. Upper tract UC develops in 2-4% of cases when there was no CIS in the 
bladder and up to 20% of cases when CIS was present in the bladder. 

c. A positive ureteral margin increases the risk of upper tract recurrence. 

d. Recurrence usually occurs within 2 years after cystectomy. 
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Preserving Sexual Function 
1. Attempts at preserving sexual function should only be conducted when it 
does not compromise cancer control. 
2. Nerve sparing—nerve sparing reduces the risk of sexual dysfunction. 

a. Parasympathetic nerves in the neurovascular bundles (NVBs) are 
important for sexual function. In men, these nerves are involved in 
generating an erection. In women, these nerves are involved in vaginal 
lubrication, clitoral engorgement, and labial engorgement. 

b. In males, urethrectomy decreases the potency rate after nerve sparing. 

c. Nerve sparing techniques avoid removal of the NVBs and minimize 
injury to the NVBs. Nerve sparing techniques can be combined with 
preservation of the reproductive organs. 

. Preservation of reproductive organs in females—during standard radical 
cystectomy, the anterior vagina, uterus, fallopian tubes, and ovaries are 
typically removed. These reproductive organs can be spared to preserve 
sexual or reproductive function if it does not compromise cancer control. 
To be a candidate for reproductive organ sparing, the patient must have 
negative screening for cancer of the reproductive organs. 

a. Anterior vaginal wall—the anterior vaginal wall is in direct contact with 
the posterior bladder; thus, tumors in the posterior bladder (including the 
trigone) can more easily invade the vaginal wall. Also, the lymphatic 
vessels that drain the bladder neck traverse along the lateral vaginal wall 
before they enter the pelvic lymph nodes, therefore, cancer can spread 
through these lymphatics to the vagina. If the anterior vagina is resected, 
then vaginal reconstruction may be performed. Vaginal sparing is 
typically avoided when any of the following criteria are present. 

i Non-organ confined cancer (stage > T3) 
ii. Tumor in the bladder neck, trigone, or urethra. 
iii. Suspicion of direct invasion of the vaginal wall. 
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b. Uterus, fallopian tubes, and ovaries—when there is no suspicion for 
spread of cancer to these organs, then they may be spared. The ovaries 
may be spared to preserve hormone balance, even if preservation of 
sexual and reproductive function are not important. 

Preservation of reproductive organs in males—during standard radical 

cystectomy, the prostate and seminal vesicles are typically removed. These 

reproductive organs can be spared to preserve sexual or reproductive 
function if it does not compromise cancer control. 

a. Reproductive organ preservation—this includes “prostate capsule 
sparing” and “prostate sparing” procedures. Reproductive organ 
preservation in men removes a variable portion of the prostate and the 
prostate capsule, but it preserves the NVBs, seminal vesicles, 
ejaculatory ducts, and the vas deferens. Preserving these organs reduces 
the risk of postoperative erectile and ejaculatory dysfunction. To be a 
candidate for reproductive organ sparing, the patient must have benign 
prostate biopsies and benign prostatic urethra biopsies. Reproductive 
organ sparing in men is typically avoided when any of the following 
criteria are present 
i. Non-organ confined bladder cancer (stage > T3) 

ii. Tumor in the bladder neck, prostatic urethra, or anterior urethra. 
iii. Prostate cancer is present. 

b. Nerve sparing (without reproductive organ preservation) and prostate 
sparing are equally effective for achieving postoperative erectile 
function. However, prostate sparing can also preserve fertility and 
ejaculatory function. Even with nerve or prostate sparing, erectile 
dysfunction occurs in more than 40% of cases. 


Pelvic Lymph Node Dissection (PLND) 


1. 


2. 
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Perform bilateral PLND with radical cystectomy. Cancer can spread to 
nodes that are contralateral to the tumor; thus, PLND is always bilateral. 
Standard PLND—the limits of dissection are the bifurcation of the 
common iliac artery superiorly, the inguinal ligament inferiorly, the 
bladder medially, and the genitofemoral nerve and pelvic side wall 
laterally. Standard PLND removes the obturator, internal iliac, and external 
iliac nodes. 


. Extended PLND—extending the superior dissection to the aortic 


bifurcation (to remove the common iliac nodes) may reduce pelvic 
recurrence and may improve cancer specific and overall survival (although 
data are conflicting). Therefore, most guidelines state that either a 
standard PLND or an extended PLND may be performed. 

Lymphocele is rare after radical cystectomy because the intraperitoneal 
approach allows lymph fluid to be absorbed by the peritoneum. 


Urethrectomy 
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An orthotopic neobladder cannot be performed after urethrectomy. 

After cystectomy without urethrectomy, urethral tumor recurrence occurs 

in up to 10% of patients, usually within 2 years postoperatively. 

a. In females, the risk of urethral recurrence is highest in patients with 
tumor at the bladder neck. 

b. In males, the risk of Prostate Involvement in |Anterior Urethral 
urethral recurrence is Men Undergoing Radical} Recurrence 


highest in patients with Cystectomy for UC 
prostatic stroma invasion Prostatic Urethral Mucosa 
(approximately 23%) and Prostatic Ducts 


prostatic ductal invasion Prostatic Stroma 
(approximately 15%). 
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3. Perform urethrectomy if any of the following criteria exist: 

a. In a female, UC in any part of the urethra. 

b. In a male, UC in the anterior urethra. 

c. UC at the urethral margin during cystectomy (based on frozen section). 
Consider performing urethrectomy in patients at higher risk for urethral 
recurrence (especially patients not receiving an orthotopic neobladder). 

a. Males with ductal or stromal invasion of the prostate. 

b. Females with tumors involving the bladder neck. 

. In females who are not receiving a neobladder, urethrectomy should be 
performed because it adds minimal morbidity to cystectomy. 
Urethrectomy decreases the potency rate of nerve sparing cystectomy. 

If the urethra is retained, perform urethral wash cytology every 6-12 
months. Place a catheter or cystoscope to the proximal most extent of the 
urethra. Flush 7 20 ml of normal saline through the catheter/scope. Collect 
the saline as it drains from the meatus. Wash cytology is the preferred 
method of evaluating the urethra for recurrence because it is more sensitive 
than urethroscopy. Urethroscopy may be used as an adjunct to wash 
cytology. Patients with urethral symptoms (pain, bleeding) tend to have 
higher stage of recurrence than asymptomatic patients. 

a. For a resectable urethral recurrence, perform a total urethrectomy. 

b. For CIS recurring in the urethra, intra-urethral BCG may be utilized. 


Survival After Radical Cystectomy for UC 
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Pathologic Stage Mean Disease-Free Survival* (Range) 
(AJCC 2017) 5-Year 10-Year 
pTONO 92% — | 86% — 
| pTaNO 79% (79-100%) | 74% (74-8094) 
| pTisNO 91% (85-92%) 89% — 
| pTINO 83% (80-9394) 7896 (72-7894) 
pT2NO 83% (62-8996) 81% (76-87%) 
pT3NO 62% (57-62%) 61% — 
pT4NO 50% (50-62%) 4596 (41-45%) 
NI-N3 35% __ (28-48%) 34% (21-34%) 
АП stages 68% _ (55-79%) 66% (65-69%) 


* Without adjuvant or neoadjuvant therapy. 
Urinary Diversion (also see page 742) 
1. Diversion options 
a. Non-continent cutaneous diversion—urine drains continuously from an 
ostomy and into a collection bag. Examples include ileal conduit, colon 
conduit, and cutaneous ureterostomy. 

b. Continent cutaneous diversion—a continent reservoir that is emptied by 
catheterizing through a stoma on the skin. A segment of bowel is 
detubularized, reconfigured into a pouch, and then connected to the 
ureters. A catheterizable limb (constructed from bowel) extends from 
the pouch to the skin. Continence mechanisms include pressure 
equilibration (intussuscepted bowel) and flap valve (tunnelled implant). 
Orthotopic bladder replacement (neobladder)—a continent reservoir that 
allows voiding per urethra. A segment of bowel is detubularized and 
reconfigured into a pouch, which is then connected to the ureters and to 
the urethra. The urethral sphincter is the continence mechanism. [by 
strict definition, neobladder is not a diversion (see page 742), but it is 
included in this section for the sake of simplicity]. 

d. Ureterosigmoidostomy and variations—continent diversions that divert 
the urine into the gastrointestinal tract. The anal sphincter is the 
continence mechanism. 
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2. For continent diversions, a spherical pouch of detubularized bowel 
minimizes the internal pressure (based on Laplace's law) and minimizes 
the surface area. Low pressure reduces the risk of incontinence, reflux, and 
diversion rupture. Low surface area reduces the length of bowel required 
to make the diversion and the risk of metabolic complications. 

3. Ureteral anastomosis to the diversion 
a. For conduits and neobladders, a refluxing anastomosis has a lower 

stricture rate than an anti-refluxing anastomosis. Thus, a refluxing 
anastomosis is often recommended. For a conduit, the Bricker and 
Wallace techniques have a similar stricture rate. 

b. For catheterizable continent diversions and for ureterosigmoidostomy 
variations, an anti-refluxing ureteral anastomosis is recommended. 

4. The most commonly performed diversions are ileal conduit, orthotopic 

neobladder, and continent cutaneous diversion. 

. The type of urinary diversion does not affect the cure rate of cystectomy. 

. All urinary diversions have a similar patient reported quality of life. 

. Absolute contraindications for a continent diversion 

a. Limited life expectancy 

b. Stage N2-N3 or positive surgical margin (including a positive urethral 
margin)—these patients have a high risk of pelvic recurrence and may 
require postoperative radiation. 

c. The patient is unlikely to be compliant with care for their diversion and 
with follow up appointments— patients must be motivated to comply 
with the postoperative management. 

d. The patient is unwilling or unable to catheterize—patients must have 
sufficient manual dexterity to catheterize. 

e. The patient lacks sufficient cognitive function to care for their 
diversion—patients should have sufficient psychiatric and mental 
function to comply with postoperative management. 

f. The presence of a progressive condition that would, in the near future, 
impair the patient's ability to catheterize or care for their diversion (e.g. 
progressive neurologic disease, early stage dementia). 

g. Impaired liver or renal function that is severe enough to pose significant 
risk for a postoperative metabolic abnormality—these patients have an 
increased risk of developing a metabolic complication caused by the 
reabsorption of urine from the diversion (see page 742). Continent 
urinary diversions are best avoided when creatinine clearance is less 
than 45-60 ml/min or when there is severe liver dysfunction. 

h. Gastrointestinal conditions that may be exacerbated when bowel is used 
to create the urinary diversion (e.g. Crohn's disease, severe irritable 
bowel syndrome, fat malabsorption, short bowel syndrome, etc.). 

i. High-dose radiotherapy to the abdomen and/or pelvis—some surgeons 
consider this to be a relative contraindication. Regardless, performing a 
continent diversion after abdominal or pelvic radiation has a 
significantly higher complication rate. 

8. Absolute contraindications specific to neobladder 
a. Presence of cancer in the anterior urethra (this requires urethrectomy). 
b. Uncorrectable or unmanageable urethral stricture. 

9. Relative contraindications specific to neobladder 
a. Cured or well managed urethral stricture disease 
b. Incompetent urethral sphincter causing stress incontinence. 

c. High risk for urethral recurrence (females with tumor at the bladder 
neck; males with prostatic ductal or stroma invasion)—if the urethral 
margin is free of tumor, these patients can undergo continent diversion; 
however, their risk of subsequent urethral recurrence is higher. 
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10. Long term complications of urinary diversion include: 

a. All diversions—urine tract infection, metabolic abnormalities, stenosis 
at the ureteral anastomosis, declining renal function, etc. For a more 
complete list of complications, see page 742. Also see Stricture at the 
Ureterointestinal Anastomosis, page 446. After urinary diversion, life 
long surveillance of the upper tracts (with imaging and creatinine) is 
mandatory because the risk of renal dysfunction increases over time. 

b. Conduits—stoma stenosis, stoma prolapse, peristomal hernia, dermatitis 

of peristomal skin. 

Continent cutaneous diversions—difficulty catheterizing, stoma 

stenosis, urine leak from stoma, stones in the diversion, pouchitis. 

d. Orthotopic neobladders—urine incontinence, urine retention (1096 of 
men and 40% of women require catheterization for retention). 
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Neoadjuvant and Adjuvant Therapies with Cystectomy 
1. Neoadjuvant systemic chemotherapy with a cisplatin based regimen is 
recommended before cystectomy because randomized trials have shown 

that it achieves a 5% absolute improvement in 5-year overall survival and a 

9% absolute improvement in 5-year disease free survival. 

a. Initiate neoadjuvant chemotherapy within 8 weeks of the cancer 
diagnosis. Afier neoadjuvant chemotherapy, perform radical cystectomy 
as soon as possible (ideally within 8-12 weeks after finishing 
chemotherapy). 

b. If the patient is not eligible for cisplatin based chemotherapy, proceed 
directly to radical cystectomy (do not administer a carboplatin based 
regimen instead). Neoadjuvant radiation is not recommended. 

. Ifneoadjuvant systemic chemotherapy is not given, consider administering 
adjuvant chemotherapy when surgical pathology shows extravesical 
extension (stage > pT3), lymphovascular invasion, or lymph node 
metastasis. Although non-randomized studies show that adjuvant 
chemotherapy lowers recurrence rate and improves overall survival, 
neoadjuvant chemotherapy is preferred based on a higher quality of 
evidence. Radical cystectomy without chemotherapy can be utilized for 
patients not eligible for cisplatin based chemotherapy. 

- The preferred chemotherapy regimen (for either neoadjuvant or adjuvant 
therapy) is either ddMVAC (dose dense methotrexate, vinblastine, 
adriamycin, cisplatin) or GC (gemcitabine and cisplatin). Substituting 
carboplatin for cisplatin in this setting is not recommended because it 
reduces response rate and survival. 

. Postoperative pelvic radiation—patients with extravesical extension 
(stage > pT3) have a high risk of pelvic recurrence and a lower overall 
survival, even when perioperative chemotherapy is added to radical 
cystectomy. There is a paucity of data regarding the use of post-operative 
radiation in these patients, but some data suggests that it may decrease 
local recurrence and improve disease free survival. The NCCN 2021 
guideline states "While there are no conclusive data demonstrating 
improvement in overall survival, it is reasonable to consider adjuvant 
radiation in patients with pT3/pT4 pN0-2 urothelial bladder cancer 
following radical cystectomy..." Pelvic radiation may also be considered 
in patients with positive surgical margins. Post-cystectomy pelvic 
radiation is typically restricted to patients with a conduit urinary diversion. 
A neobladder or catheterizable continent diversion would likely suffer too 
much radiation damage to make radiation a feasible option. 
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Partial Cystectomy 
Partial Cystectomy for Urothelial Bladder Cancer 


i. Partial cystectomy is an attractive option because it preserves ihe bladder 
and maintains potency. However, it may be associated with a higher risk of 
all-cause mortality than radical cystectomy or trimodality therapy. 
Therefore, partial cystectomy is usually restricted to patients who are 
unable or unwilling to undergo radical cystectomy or trimodality therapy. 

2. Partial cystectomy and pelvic lymphadenectomy may be performed for 
primary bladder cancer if all of the following criteria are met. 

e Solitary cancer that is stage T1 or higher—for stage ТІ, partial 
cystectomy is often reserved for high grade tumors. Low grade tumors 
are usually treated with TURBT and intravesical therapy. 

* No CIS 

* Negative random bladder biopsies 

* No prior history of bladder tumors 

* No prostate invasion 

* Ability to maintain adequate bladder capacity after resection. 

e Ability to achieve negative margins—tumors at the bladder dome or in a 
diverticulum are good candidates. Resection of the ureteral orifice with 
ureteral reimplant may be performed when necessary. 

. During partial cystectomy, bilateral pelvic lymph node dissection should 
always be performed (use the same PLND template that is used during 
radical cystectomy; see page 74). 

4. Retrospective data shows that cancer specific survival is similar for partial 
and radical cystectomy; however, partial cystectomy has a higher all-cause 
mortality than radical cystectomy. A randomized prospective study 
comparing radical and partial cystectomy has not been performed. 

. Older studies report rates of up to 18% for tumor implantation along the 
incision or suprapubic tube tract. With current surgical techniques, tumor 
recurrence in the incision or suprapubic tract is rare. Some surgeons 
recommend leaving only a urethral catheter postoperatively to avoid tumor 
implantation along a suprapubic tube tract. 

6. Recurrence in the bladder occurs in approximately 32% of patients; nearly 
two-thirds of these recurrences are non-muscle invasive. Non-muscle 
invasive recurrences can be treated in the same fashion as non-muscle 
invasive cancer that is found at initial diagnosis (e.g. intravesical therapy). 
Radical cystectomy is recommended for muscle invasive recurrence. 15% 
of patients who undergo partial cystectomy will eventually require radical 
cystectomy. 

. 5-year cancer specific survival rate for all stages is approximately 68%. 

Systemic chemotherapy (neoadjuvant or adjuvant) with partial cystectomy 

has not been well studied. However, its use with partial cystectomy is 

extrapolated from radical cystectomy data. Therefore, neoadjuvant 
systemic chemotherapy is recommended before partial cystectomy. 

Consider adjuvant chemotherapy when neoadjuvant chemotherapy was not 

given (especially for patients with a regional node metastasis). Partial 

cystectomy without chemotherapy can be utilized for patients not eligible 
for cisplatin based chemotherapy. 


~ 


л 


оо x 


Partial Cystectomy for Non-urothelial Bladder Cancer 


1. Partial cystectomy is the usually the treatment of choice for bladder 
pheochromocytoma. 

2. Partial cystectomy may be used for urachal adenocarcinomas and non- 
urologic cancers that invade the bladder by local extension. 
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TURBT With Chemoradiation (Trimodality Therapy) 


1. Trimodality therapy is used for urothelial carcinoma of the bladder (not for 
pure non-urothelial cancer). 

2. TURBT with chemoradiation is often called trimodality therapy because it 
consists of 3 modes of treatment: maximal TURBT, chemotherapy, and 
external beam radiation. Maximal TURBT removes as much of the tumor 
as possible. Then, external beam radiation (XRT) is administered 
concomitantly with systemic radio-sensitizing chemotherapy. Radio- 
sensitizing chemotherapy is directly cytotoxic to cancer cells, but it also 
causes cancer cells to be more susceptible to radiation (resulting in greater 
cell kill than chemotherapy or radiation alone). For trimodality therapy, 
commonly used radiosensitizing chemotherapy regimens (which are 
administered systemically, not intravesically) include gemcitabine, 
5-fluorouracil + mitomycin, and cisplatin based regimens (e.g. cisplatin 
alone, cisplatin + 5-fluorouracil, cisplatin + paclitaxel). 

. Trimodality therapy is less effective for cancers that have any of the 
following characteristics: TURBT did not resect all grossly visible tumor, 
stage T3-T4, multifocal CIS, extensive CIS, or hydronephrosis caused by 
the cancer. Patients with any of these characteristics have a low cure rate 
and a substantial risk of needing salvage cystectomy. Patients with a small 
bladder capacity are also poor candidates for this approach because the 
bladder may shrink after radiation. The ideal candidate would have all of 
the following characteristics. 

a. The bladder tumor does not cause hydronephrosis 
b. Absence of multifocal or extensive CIS 

c. Small and solitary bladder tumor 

d. Stage T2 

e. No regional or distant metastasis (N0MO) 

f. Ample bladder capacity before treatment 

g. Good bladder function before treatment 

4. Before chemoradiation, perform "maximal TURBT” and assess for CIS. 
а. Maximal TURBT-—this procedure removes the maximum possible 

amount of grossly visible tumor that can be resected safely, ideally 

without perforating the bladder. It includes re-resection of previous 
tumor sites and resection of any new tumor sites. Maximal TURBT 
reduces the risk of persistent tumor and increases the chance of 
complete response to chemoradiation. It may also improve disease free 
survival. 

Assessment for CIS—patients with multifocal or extensive CIS are not 

ideal candidates for trimodality therapy. To determine if CIS is present, 

biopsy areas that appear suspicious for CIS (using blue light or narrow 
band imaging can help identify these areas) and obtain random biopsies 
of normal appearing mucosa. Include biopsies of the prostatic urethra if 

indicated (for indications, see page 54). 

5. After maximal TURBT, XRT is administered with concomitant systemic 
chemotherapy. Mid way through chemoradiation, perform cystoscopy, 
chest imaging, and abdominal/pelvic imaging (CT or MRI). 

a. If persistent or recurrent non-metastatic UC is found in the bladder, then 
cystectomy is recommended. 

b. If metastatic UC is found, then administer systemic chemotherapy. 

c. If no tumor is found (i.e. complete response), then additional 
chemoradiation is delivered to complete the treatment course. 

6. This trimodality approach is more expensive than primary cystectomy and 
commits the patient to a long treatment regimen. 


w 


s 


80 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


7. Recurrence in the bladder occurs in approximately 4396 of patients; nearly 
two-thirds of these recurrences are non-muscle invasive. Non-muscle 
invasive recurrences can be treated in the same fashion as non-muscle 
invasive cancer that is found at initial diagnosis (e.g. intravesical therapy). 
Radical cystectomy is recommended for muscle invasive recurrence after 
trimodality therapy. 

. Approximately 25% of patients undergoing trimodality therapy will 

eventually require cystectomy, usually because of incomplete response to 

chemoradiation. The delay in cystectomy (compared to initial cystectomy) 
may increase the risk of disease progression (although this point is 
controversial). After incomplete response to chemoradiation, the patient 
may not be healthy enough to undergo cystectomy. Furthermore, 
cystectomy after radiation may have a higher complication rate and may 
limit the options for urinary diversion. 

In appropriately selected patients, trimodality therapy can achieve a 

similar cancer specific survival and overall survival as radical cystectomy. 
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Comparison of Therapies for Muscle Invasive Bladder UC 


Mean (range) 
Radical Partial TURBT with 
Cystectomy Cystectomy Chemo & XRT 
5-Year cancer specific 68% 68% 68% 
survival (all stages) (55-79%) (35-87%) (47-82%) 


Treatment related " " " 
Require cystectomy _ 15% 25% 
after therapy (7-19%) (8-46%) 
32%* 43%* 
0, 


TURBT = transurethral resection of bladder tumor; ХКТ = external beam radiation 

* Non-muscle invasive recurrences in the bladder can be treated by TURBT with or 
without intravesical therapy. 

T Local recurrence after cystectomy is defined as pelvic recurrence. Local 
recurrence after partial cystectomy or trimodality therapy is defined as 
recurrence within the bladder. 


Summary of Initial Treatment for Bladder Tumors 


Histologic Type of Usual Initial Treatment for 
Primary Bladder Tumor Non-metastatic Disease 
Usual Type Varies Depending on Tumor Stage 


Urothelial Mixed Histology Treated same as Usual Type 
Carcinoma Micropapillary, 


Plasmacytoid, or Radical Cystectomy* 
Sarcomatoid Variant 
Non- Adenocarcinoma Radical Cystectomy* 
Urothelial Urachal Carcinoma Partial or Radical Cystectomy* 
Tumors Small Cell Carcinoma Systemic ChemotherapyT 
Pheochromocytoma Partial Cystectomy 


* Radiation and systemic chemotherapy are generally ineffective. 
+ In patients who respond to chemotherapy, consolidation with radical cystectomy 
and/or pelvic radiation may be administered. 
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Systemic Therapy for Metastatic Urothelial Carcinoma 


Example Treatment Paradigm 


1. 


~ 


о 


The preferred first-line treatment for metastatic urothelial carcinoma (UC) 
is cisplatin based systemic chemotherapy using either ddMVAC (dose 
dense methotrexate, vinblastine, adriamycin, cisplatin) or GC (gemcitabine 
and cisplatin). 


. If the patient progresses after platinum based chemotherapy, then the 


preferred second-line treatment is pembrolizumab, although other options 
include nivolumab, avelumab, or erdafitinib. 


. If the patient fails second-line treatment with a PD-1/PD-L1 pathway 


inhibitor, then the preferred third line treatment options are erdafitinib or 
enfortumab vedotin. 


Systemic Chemotherapy 


1. 
2. 


3. 


Systemic chemotherapy for UC is not curative. 

Cisplatin is the most effective systemic chemotherapy agent against UC. 
Combination chemotherapy is more effective than a single agent. 

The first line regimen for metastatic bladder UC is either ddMVAC (dose 
dense methotrexate, vinblastine, adriamycin, cisplatin) or GC (gemcitabine 
and cisplatin). The NCCN no longer recommends conventional MVAC 
(given on a 28 day cycle) because ddMVAC (given on a 14 day cycle) is 
more effective and better tolerated. GC and conventional MVAC achieve a 
similar survival, but GC is less toxic. GC has higher rate of anemia and 
thrombocytopenia, whereas MVAC has a higher rate of neutropenia, 
sepsis, mucositis, alopecia, and fatigue. 

For patients with M1 disease who are not eligible for cisplatin, carboplatin 
may be used in place of carboplatin, but carboplatin based regimens appear 
to be less effective. For MO patients undergoing radical cystectomy and 
who are not eligible for a cisplatin based perioperative regimen, a 
carboplatin based regimen should not be used instead. 

Cisplatin kills cancer cells by cross linking DNA. Its dose limiting toxicity 
is nephrotoxicity. Other side effects include neurotoxicity, hearing loss, 
diminished cardiac function, nausea, and vomiting. Patients with hearing 
loss, neuropathy, poor performance status, or renal insufficiency may not 
be eligible for cisplatin based chemotherapy. 


Targeted Systemic Therapies 
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There are many biochemical pathways that allow cancer to grow. Targeted 
therapy inhibits one or more of these specific pathways, which leads to 
reduced cancer growth. Cancer cells tend to be more dependant on these 
processes than normal cells; therefore, targeted therapy has the potential to 
treat the cancer while having less impact on normal tissue (which may lead 
to less side effects). In other words, targeted therapy acts upon a specific 
process used by cancer cells (and some normal cells), whereas 
chemotherapy acts upon all cells (whether they are cancerous or not). 
Examples of these targeted pathways include the PD-1/PD-L1 pathway, 
the FGFR/FGF pathway, and the nectin/microtubule pathway. 
PD-1/PD-L1 pathway—the programmed death receptor-1 (PD-1) is 
located on lymphocytes. When certain proteins bind to PD-1, the immune 
system has a reduced capacity to attack normal tissues (decreasing auto- 
immune reactions) and a reduced capacity to attack malignant tissues 
(hindering the body's ability to kill cancer). PD-L1 (programmed death 
ligand 1) is a protein that binds to the PD-1 receptor. Many cancers evade 
the body's defenses by expressing a high level of PD-L1, which binds to 
PD-1 and inhibits the immune system's ability to kill cancer. 
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Medicines can block the binding of PD-L1 to PD-1 by attaching to 
PD-L1 (PD-L1 inhibitors) or by attaching to the PD-1 receptor (PD-1 
inhibitors). However, both PD-1 and PD-L1 inhibitors achieve their 
anticancer effects by inhibiting the PD-1/PD-L1 pathway. 

b. The increased immune activity from blocking the PD-1/PD-L1 pathway 
can also result in an attack on normal tissue (which leads to some of the 
side effects). Since all PD-1 inhibitors and PD-L1 inhibitors block the 
same pathway, they all tend to have similar side effects. 

c. Medications that block the PD-1/PD-L1 pathway are often called 
immune check point inhibitors because they block an important 
regulatory component of the immune system. 

. FGFR/FGF pathway—fibroblast growth factor receptor (FGFR) is located 

on many types of cells. When fibroblast growth factor (FGF) binds to 

FGFR, many processes are stimulated, including cell division (i.e. 

mitosis), cell migration, and endothelial cell proliferation (leading to 

angiogenesis). In cancer cells, genetic alterations in the FGFR gene can 
lead to increased activation of the FGFR/FGF pathway, which stimulates 
mitosis (leading to cancer growth), cell migration (leading to cancer 
invading into surrounding tissue), and angiogenesis (leading to cancer 
survival and increased capacity for growth). 

a. Medicines that block the binding of FGF to FGFR can inhibit cancer 
survival, cancer growth, and cancer invasion. 

b. Medicines that block the FGFR/FGF pathway can impair growth, 
survival, and angiogenesis of normal tissue (which leads to some of the 
side effects). 

c. FGFR is a member of the tyrosine kinase family of molecules. 
Therefore, medications that inhibit the FGFR/FGF pathway may be 
referred to as tyrosine kinase inhibitors. Since the FGFR/FGF pathway 
is also involved in angiogenesis, medications that block this pathway 
may be referred to as angiogenesis inhibitors. 

Nectin/microtubule pathway—for details on how this pathway is utilized, 

see enfortumab vedotin, page 83. 

. Examples of targeted therapies 

a. PD-1 inhibitors—e.g. pembrolizumab, nivolumab. 

b. PD-L1 inhibitors—e.g. avelumab, atezolizumab. 

c. FGFR inhibitors—e.g. erdafitinib. 

d. Microtubule disrupter—e.g. enfortumab vedotin. 
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Pembrolizumab 
1. Mechanism of action—pembrolizumab is a PD-1 inhibitor. It is an 
antibody that binds to PD-1 and blocks the binding of proteins to PD-1, 
which gives the immune system a greater capacity to attack cancer. 
2. Intravenous pembrolizumab is FDA approved for the treatment of bladder 
cancer in the following clinical situations. 

a. Patients who have BCG unresponsive carcinoma in situ (with or without 
papillary tumors) who are not eligible for or have elected not to undergo 
cystectomy. 

b. In locally advanced or metastatic urothelial cancer, it is approved for 
i. Patients who are not eligible for cisplatin containing chemotherapy 

and whose tumors express PD-L1. 

ii. Patients who are not eligible for any platinum containing 
chemotherapy (regardless PD-L1 status). 

iii. Patients with cancer progression during or after platinum containing 
chemotherapy (regardless PD-L1 status), including those who 
progress within 12 months of receiving platinum based neoadjuvant 
or adjuvant chemotherapy. 
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3. Side effects 
a. Common—fatigue, musculoskeletal pain, decreased appetite, pruritus, 
diarrhea, nausea, rash, fever, cough, dyspnea, constipation, abdominal 
pain, peripheral edema, and infusion related reactions. 
b. Less common—immune mediated side effects (pneumonitis, colitis, 
hepatitis, thyroiditis, pituitary inflammation, nephritis, etc.) 
4. Dose—pembrolizumab is administered intravenously. See the full 
prescribing information for dose and administration. 
5. Monitoring during therapy—monitoring should include serum creatinine, 
electrolytes, glucose, liver function tests, and thyroid function tests. 


Other Inhibitors of the PD-1/PDL-1 Pathway 
1. These include PD-1 inhibitors (nivolumab) and PDL-1 inhibitors 
(atezolizumab and avelumab) 
2. These medications are used for the treatment of locally advanced or 
metastatic urothelial bladder cancer in patients. 
3. Side effects—similar to pembrolizumab, see above. 


Erdafitinib 

1. Mechanism of action—erdafitinib an FGFR inhibitor. It binds to FGFR 
types 1 through 4, which blocks the binding of FGF to these FGFRs. 

2. Erdafitinib is FDA approved for the treatment of locally advanced or 
metastatic UC in patients whose cancers have susceptible FGFR2 or 
FGFR3 genetic mutations and who progress during or after platinum 
containing chemotherapy, including those who progress within 12 months 
of receiving platinum based neoadjuvant or adjuvant chemotherapy. 

3. Side effects 
а. Abnormal blood tests—decreased hemoglobin, increased creatinine, 

decreased sodium, decreased magnesium, increased calcium, increased 
or decreased phosphate, decreased albumin, and elevated liver function 
tests. 

b. Common side effects—stomatitis (inflammation of the mouth), fatigue, 
dry mouth, dry skin, dry eye, diarrhea, constipation, abdominal pain, 
nausea, decreased appetite, dysgeusia (altered taste), musculoskeletal 
pain, and onycholysis (detachment of the fingernail or toenail from the 
nail bed). 

Serious side effects—hyperphosphatemia, ocular disorders (such as 

central serous retinopathy/retinal pigment epithelial detachment which 

can cause a visual field defect). 

4. Dose—erdafitinib is administered orally. See the full prescribing 
information for dose and administration. 

5. Monitoring during therapy—monitoring should include ophthalmological 
exams and serum phosphate measurements. 


Enfortumab Vedotin 

1. Mechanism of action—enfortumab vedotin is an antibody-drug conjugate 
(an antibody attached to a therapeutic drug). The antibody binds to the 
nectin-4 receptor on the surface of cells. The therapeutic drug, called 
monomethyl auristatin E (MMAE), is a microtubule inhibitor. The 
antibody-drug conjugate binds to the nectin-4 receptor, which causes the 
conjugate to be internalized into the cell. Inside the cell, MMAE is 
released from the antibody. Then, MMAE causes microtubule disruption, 
which leads to cell death. The gene for nectin-4 is frequently amplified in 
bladder cancer, leading to overexpression of Nectin-4 receptor. The 
overexpression of nectin-4 on bladder cancer allows Enfortumab vedotin 
to preferentially target cancer cells instead of normal cells. 
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2. Enfortumab vedotin is FDA approved for the treatment of locally 
advanced or metastatic urothelial cancer in patients who have previously 
received a platinum containing chemotherapy regimen and a PD-1/PD-L1 
pathway inhibitor. 

3. Side effects 
a. Abnormal blood tests—elevated glucose, decreased white blood cells, 

decreased hemoglobin, increased creatinine, and decreased phosphate. 
b. Common side effects—fatigue, peripheral neuropathy, decreased 
appetite, nausea, diarrhea, dysgeusia (altered taste), rash, alopecia, dry 
eye, dry skin, and pruritus. 
c. Serious side effects—hyperglycemia, ocular disorders, and peripheral 
neuropathy. 

4. Dose—enfortumab vedotin is administered intravenously. See the full 
prescribing information for dose and administration. 

5. Monitoring during therapy—monitoring should include serum glucose. 
Also consider ophthalmological exams. 


Recurrence 


Non-metastatic Recurrence in Patients with an Intact Bladder 


St 


1. If urine tumor marker is suspicious for malignancy, but cystoscopy shows 

no tumor, then perform the evaluation described on page 117. 

2. Muscle invasive recurrence after intravesical therapy, trimodality therapy, 

or any other bladder sparing therapy—the preferred treatment is radical 

cystectomy. 

Non-muscle invasive recurrence after intravesical chemotherapy—in 

patients with low grade stage Ta tumors that recur frequently despite 

intravesical chemotherapy, then intravesical BCG may be tried (the 
efficacy of BCG is not altered by prior intravesical chemotherapy). 

4. Non-muscle invasive recurrence after intravesical BCG 

a. For patients who are tumor free after induction BCG and then recur 

during BCG maintenance with high risk cancer, radical cystectomy is 
the usually preferred management. 

b. For patients who are tumor free after completing BCG and then recur 
within 12 months of their last BCG dose with high risk cancer, radical 
cystectomy is the preferred management. 

. For patients who are tumor free after completing BCG and then recur 
> 12 months after their last BCG dose with high risk cancer, treatment 
options include radical cystectomy or repeat BCG therapy (induction 
and maintenance). Repeating BCG is likely more favored in those with a 
longer time between the last BCG dose and recurrence. 

. Non-muscle invasive recurrence after trimodality therapy or after partial 
cystectomy—these recurrences can be treated similar to de novo non- 
muscle invasive bladder cancer (i.e. with intravesical therapy) or with 
radical cystectomy. Intravesical therapy may be favored for low risk 
recurrences, where radical cystectomy may be favored for high risk 
recurrences. 


> 


e 
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atistics Regarding Recurrence 

1. Factors that increase the risk of recurrence 
a. Larger tumor size (especially > 3 cm) 
b. Higher tumor stage 
c. Higher tumor grade or presence of CIS 
d. Multiple tumors 
e. Prior history of tumors 
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f. Tumor aneuploidy 
g. Lymphovascular invasion 
h. Positive urine tumor marker after treatment 
i. Visible bladder tumor within 6 months after treatment 
2. Bladder recurrence after TURBT 
a. CIS—80% will recur after TURBT, only 30% recur after BCG. 
b. Та—50% will recur after TURBT alone, most within one year. 
c. Tl—more than 70% recur after TURBT alone. 
3. After Cystectomy 
a. The rate of pelvic recurrence after cystectomy is < 12%. Patients with 
pelvic recurrence after cystectomy have a very poor prognosis. 
b. Recurrence usually occurs within 2 years after cystectomy. 
c. After cystectomy without urethrectomy, urethral recurrence occurs in up 
to 10% of cases and usually occurs within 2 years. 
4. Upper tract recurrence 
a. Patients with CIS in the bladder are more likely to have an upper tract 
recurrence than those without CIS. 
b. Up to 4% of those with papillary bladder UC develop upper tract UC 
later in life. Up to 20% with bladder CIS develop upper tract UC. 
c. see History of Urothelial Carcinoma of the Bladder, page 93. 
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UPPER URINARY TRACT 


ТИМ АТ “a OTD 
URU I OCLAL CANCER 


General Information 

1. The ureter is conceptually divided into two regions. 

a. Pelvic ureter—the portion that is below the common iliac artery. This 
portion comprises the lower third of the ureter, and is often called “the 
lower ureter.” 

b. Abdominal ureter—the portion of that is above the common iliac artery. 
This portion comprises the upper two-thirds of the ureter, and includes 
the mid ureter and upper ureter. 

2. The upper urinary tract (also called the collecting system) is composed of 
the calyces, infundibula, renal pelvis, and ureters. Urothelium covers the 
entire inner surface of the upper urinary tract; therefore, upper tract 
urothelial cancer (UTUC) can arise anywhere in the collecting system. 

. The low incidence of UTUC has made it difficult to conduct randomized 
clinical trials. The diagnosis and management of UTUC is based mainly on 
expert opinion and retrospective series rather than on quality evidence. 

4. Approximately 90% of upper urinary tract cancers are urothelial cancer. 
Pure squamous cell carcinoma of the upper urinary tract is often associated 
with chronic inflammation (mainly from infection or urolithiasis). UTUC 
of variant histology is usually high grade, more aggressive, and has a 
worse prognosis than pure urothelial carcinoma (see page 65). 

. Approximately 22-47% of patients with a UTUC subsequently develop 
urothelial carcinoma (UC) of the bladder. 

6. After treatment of UTUC, the risk of recurrence in the contralateral upper 

urinary tract is 2-6% (i.e. bilateral UTUC develops in 2-6% of cases). 


Risk Factors for UTUC 

. Tobacco smoking 

2. Cyclophosphamide or ifosfamide chemotherapy (see page 49 for details). 

3. Chronic phenacetin use—this analgesic has a chemical structure that is 

similar to aniline dye. Phenacetin has been taken off the market. 

4. Chronic inflammation—chronic inflammation from infection or stones 
increases the risk upper tract cancer, particularly squamous cell carcinoma. 

. Aristolochic acid—a toxin produced by the Aristolochia plant. Oral 
consumption increases the risk of renal insufficiency and UTUC. Patients 
with a specific genetic mutation are far more susceptible to the toxic 
effects of aristolochic acid. Aristolochia is used as a medicinal Chinese 
herb and has been found as a contaminant of wheat in the Balkan areas. 

. Balkan nephropathy (Danubian endemic nephropathy)—an interstitial 
nephritis that causes renal insufficiency in people endemic to the Balkan 
peninsula in southeastern Europe, especially along the Danube river and its 
tributaries (Croatia, Bosnia and Herzegovina, Serbia, Romania, Bulgaria). 
Balkan nephropathy is thought to arise from consumption of wheat that is 
contaminated with aristolochia. Patients with Balkan nephropathy have a 
100-200 fold greater risk of UTUC than the general population and are 
more likely to develop bilateral UTUC. 

. Chemical exposure—chemicals that cause UTUC are similar to those that 
cause urothelial carcinoma of the bladder. See page 49. 
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8. Lynch syndrome (hereditary nonpolyposis colorectal cancer) —an 
autosomal dominant syndrome that increases the risk of developing 
multiple malignancies, including cancer of the prostate, upper urinary 
tract, colon, rectum, small bowel, stomach, biliary tract, pancreas, 
endometrium, ovary, and brain. 

. History of urothelial carcinoma of the bladder—15-50% of patients with 
UTUC have a history of bladder cancer. In patients with bladder cancer, 
each of the following characteristics increases the risk of UTUC. 

a. A history of CIS or high grade urothelial carcinoma of the bladder—in 
patients treated with bladder sparing therapy, UTUC occurs in up to 2096 
of patients with bladder CIS. 

A history of bladder cancer at the ureter orifice, trigone, or bladder neck. 

c. A history of multifocal bladder cancer. 

d. Vesicoureteral reflux (VUR) and a history of bladder cancer—these 

patients have a 15 to 22 fold higher risk of UTUC. Surveillance of the 

upper tracts should be performed more frequently in these patients. 

Placement of a ureteral stent immediately after transurethral resection of 

a bladder tumor increases the risk of UTUC by 3 fold. 

f. Urothelial cancer at the ureteral margin or in the distal ureter during 

cystectomy—after radical cystectomy, ОТОС occurs in 2-6% of patients 
with cancer in the distal ureter or at the ureter margin. 
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Metastasis 

1. Most common metastatic sites: lungs, liver, bones, regional lymph nodes. 

2. Invasive renal pelvis UTUC may be less likely to metastasize than invasive 
ureteral UTUC because the renal parenchyma may serve as a barrier that 
prevents the spread of tumor. 

3. Lymphatic metastases from tumors of the renal pelvis and upper ureter 
initially spread to the retroperitoneal lymph nodes, whereas distal ureteral 
tumors initially spread to the pelvic lymph nodes. 


Presentation 

. The most common age of presentation is 50-70 years. 

2. The most common presenting symptom of UTUC is hematuria (occurs in 
75% of cases). Flank pain is present in up to 30% of patients and usually 
arises from ureteral obstruction that is caused by the tumor. 

On pyelogram, UTUC may appear as a filling defect (50-70% of cases) 
and/or it may generate hydronephrosis or ureter obstruction (10-30% of 
cases). When an UTUC causes hydronephrosis, the tumor is more likely to 
be invasive. 

At initial presentation, UTUC is more likely to be stage T2 or higher than 
bladder cancer (56% versus 25%). 

The most common location of UTUC is the renal pelvis. When UTUC is in 
the ureter, it usually occurs in the distal ureter. 

Most tumors are unifocal (solitary) at presentation. 

Up to 17% of patients with UTUC present with concomitant bladder 
urothelial cancer. When a patient has tumors in the upper tract and in the 
bladder, the tumors are usually clonally related (i.e. genetically similar). 
8. 5% of patients with UTUC have Lynch syndrome. 


Work Up 
1. Medical history—information obtained should include a personal history 
of cancer, smoking, use of oral herb therapies, recurrent upper tract urinary 
infections, urolithiasis, exposure to cyclophosphamide or ifosfamide, and 
residence in the Balkan peninsula of southeastern Europe. Family history 
should include inquiry for cancers associated with Lynch syndrome. 
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2. The following tests should be performed (except when contraindicated). 


a. 


b. 


о 


d. 


Cystoscopy—cystoscopy is performed because of the high incidence of 
associated bladder tumors. 

Voided urine tumor marker (cytology, FISH, etc.)—although voided 
urine tumor markers perform poorly when used to detect UTUC, they 
are usually included in the evaluation. 

Upper urinary tract imaging—CT urogram (CTU) is preferred because it 
is more specific and more sensitive than intravenous urogram (IVU) for 
detecting UTUC. MR urogram is another option. Hydronephrosis caused 
by the tumor suggests the presence of an advanced tumor stage. If IVU, 
pyelogram, or ureteroscopy are used for upper tract imaging, then 
consider also performing abdominal pelvic cross sectional imaging (CT 
or MRI). For more details on upper tract imaging, see page 51. 

BUN, creatinine, liver function tests, and complete blood count. 


3. Tests performed in select circumstances 


a. 


b. 


e 


= 


Retrograde pyelogram (КРС) —КРС may be necessary when poor renal 
function limits the utility of CT urogram, IVU, or MR urogram. 
Ureteroscopy—especially useful in patients who cannot undergo 
pyelogram because of iodine allergy, when other imaging is 
inconclusive, or when a benign diagnosis is suspected. Ureteroscopy can 
be performed with narrow band imaging to help detect cancer (see 

page 50). 

i. Some physicians confirm the presence of urothelial carcinoma using 

ureteroscopy before proceeding to surgical, whereas other urologists 

feel that diagnostic ureteroscopy is unnecessary when other testing is 
highly suggestive of UTUC. 

For diagnostic ureteroscopy, visualize the entire upper urinary tract 

and obtain an upper urinary tract wash cytology using normal saline. 

Then, perform a biopsy using a brush, cold cup forceps, or basket. 

iii. Ureteroscopy and the risk of systemic spread of cancer— 
theoretically, ureteroscopy may increase the risk of spreading 
malignancy through pyelovenous or pyelolymphatic backflow. 
However, several large retrospective series and meta-analyses in 
patients with UTUC reveal that ureteroscopy before 
nephroureterectomy does not increase the risk of developing 
metastasis and does not alter cancer specific survival nor overall 
survival. 

iv. Ureteroscopy and the risk of recurrence in the bladder—although the 
data are conflicting, most studies show an increased risk of 
developing bladder cancer after ureteroscopy for UTUC (even in 
patients with no history of bladder cancer). Limited evidence 
suggests that using an immediate postoperative dose of intravesical 
chemotherapy can reduce the risk of intravesical recurrence after 
ureteroscopy. 


ii. 


. Upper urinary tract wash cytology (barbotage cytology)—the accuracy 


of wash cytology for detecting UTUC has not been well defined. False 
negatives and false positives can occur. At least one study showed that 
barbotage (wash) cytology can detect most UTUCs. Upper tract wash 
cytology should be obtained before pyelography because contrast 
exposure can reduce the quality of the cytology specimen. 

Renal scan—in select cases, renal scan may help predict whether the 
patient will require dialysis after nephroureterectomy or whether the 
ipsilateral kidney functions enough to make renal sparing worth while. 
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e. Metastatic evaluation—metastatic evaluation is recommended for cases 

where high grade or invasive UTUC is present or suspected. 

i. IfIVU was obtained rather than CTU or MR urogram, then perform 
abdominal and pelvic cross section imaging (CT or MRI). 

ii. If CTU and MR urogram are contraindicated, then use FDG-PET/CT. 

iii. Chest imaging—chest CT is usually preferred over chest x-ray. 

iv. Bone imaging—bone imaging is recommended for patients with 
bone pain, elevated alkaline phosphatase, or at high risk for bone 
metastasis (e.g. multiple soft tissue metastasis). Bone scan is usually 
the initial test. MRI or FDG-PET/CT may also be used. 

v. Brain imaging—brain MRI (with and without gadolinium) is 
recommended for patients with symptoms suggestive of a central 
nervous system metastasis or in patients at higher risk of brain 
metastasis (e.g. small cell carcinoma or multiple metastasis outside 
the central nervous system). CT scan with intravenous contrast may 
be used if MRI with gadolinium is contraindicated. 

Germline genetic testing for Lynch syndrome—5% of patients with 

UTUC have Lynch syndrome. Genetic testing is an option for all 

patients with UTUC, but is highly recommended in patients with any of 

the following characteristics. 

i. UTUC diagnosed at age « 60 (especially when there is no previous 
history of bladder cancer). 

ii. Personal history of other cancers associated with Lynch syndrome 
(e.g. prostate, colon, rectum, small bowel, stomach, biliary tract, 
pancreas, endometrium, ovary, or brain). 

iii. Family history of UTUC (especially in a first degree relative) 

iv. Family history of other cancers associated with lynch syndrome 
(especially a first or second degree relative diagnosed with cancer 
before age 50, or multiple first or second degree relatives diagnosed 
with cancer at any age). 

v. Known family history of Lynch syndrome. 


Stage, Grade, and Prognosis 


Predictors of Prognosis 
The following factors increase the recurrence rate and reduce the cancer 
specific survival. 
a. Tumor in the ureter (rather than tumor in the renal pelvis or calyces) 
b. Multifocal tumor 
c. Higher pathological stage 
d. Higher tumor grade 
е. Lymphovascular invasion 
f. Extensive tumor necrosis (> 10%) 
g. Lymph node metastasis or distant metastasis 
h. Extranodal extension 
i. Variant histology 
j. Positive surgical margins during surgical excision 
Grade 
High grade lesions are usually high stage. Higher grade lesions progress 
more often, recur more often, and have a worse prognosis. Low grade is 
often abbreviated as “LG”, and high grade is often abbreviated as “HG”. For 
example, T1HG is a stage T1 high grade tumor. 
Grade Histologic Description 
Low Grade Well differentiated 
High Grade Poorly differentiated or undifferentiated 
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Stage (AJCC 2017) 
This classification refers to clinical and pathological staging. Higher stage 
lesions progress more often, recur more often, and have a worse prognosis. 


Primary Tumor (T) 
TK Primary tumor cannot be assessed 


TO No evidence of primary tumor 


Ta Papillary noninvasive carcinoma 

Tis Carcinoma in situ 

TI Tumor invades subepithelial connective tissue 

T2 Tumor invades muscularis 

T3 For renal pelvis only: tumor invades beyond muscularis into 


peripelvic fat or into the renal parenchyma. 
For ureter only: tumor invades beyond muscularis into 
periureteric fat. 
T4 Tumor invades adjacent organs, or through the kidney into the 
perinephric fat. 


Regional Lymph Nodes 
Laterality does not affect the N classification. 


Nx Regional lymph nodes cannot be assessed 

NO No regional lymph node metastasis 

N1 Metastasis < 2 cm in greatest dimension, in a single lymph node. 

N2 Metastasis > 2 cm in a single lymph node; or multiple lymph 
nodes 


Distant Metastasis (M) 
MO No distant metastasis 


MI Distant metastasis 


Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., 
Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual, 8th Ed. Springer New York, 
2017. 


Risk Stratification 
1. Low risk for recurrence and progression—low risk requires all of the 
following criteria. 

Low grade tumor on biopsy 

. Cytology (voided or upper tract wash) shows no high grade cells 

. Papillary tumor (not sessile) 

Tumor size « 1.5 cm 

Solitary tumor (not multifocal) 

Imaging does not suggest an invasive tumor. 

. Pure urothelial carcinoma (no variant histology)—variant histology has 
a worse prognosis than pure urothelial carcinoma (see page 65); 
therefore, more aggressive treatment may be favored. 

h. The cancer does not cause hydronephrosis—Hydronephrosis caused by 
the tumor suggests the presence of an advanced tumor stage. 
i. No history of cystectomy for high grade urothelial cancer of the bladder. 

2. High risk for recurrence and progression—any tumor that does not qualify 

as low risk. 
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Treatment 


General Concepts 

1. The most important prognostic factor is tumor stage. Tumors that are high 
grade, large, broad base, sessile, or variant histology are more likely to be 
high stage. Tumor stage is difficult to determine from imaging and from 
endoscopic resection, whereas tumor grade can easily be determined by 
cytology or biopsy. Therefore, treatment decisions are often based on 
tumor grade rather than tumor stage. 

2. When imaging or cytology suggest the presence of UTUC, performing 
ureteroscopy to confirm the diagnosis before treatment is optional. 
Endoscopy should be considered when a benign diagnosis is suspected (to 
confirm that there is no cancer). 

3. The standard treatment of UTUC is en bloc nephroureterectomy with 
removal of the entire ureter (including the intramural ureter) with a cuff of 
bladder. For high grade or high stage UTUC, radical nephroureterectomy 
(RNU) achieves better cancer control than endoscopic management. For 
low grade UTUC, retrospective data shows that disease specific survival is 
similar in patients who undergo antegrade endoscopic treatment, 
retrograde endoscopic treatment, or nephroureterectomy. 

. For patients with a positive upper tract urine tumor marker but with an 
otherwise normal evaluation (imaging, endoscopy, and biopsies are all 
normal), management options include close surveillance, upper tract 
intracavitary therapy, or nephroureterectomy. 

a. Close surveillance is probably the most commonly used option (with 
repeat ureteroscopy, upper tract wash cytology, and biopsy). 

b. These patients may have CIS of the upper urinary tract that is not 
prominent enough to be seen during ureteroscopy. Using narrow band 
imaging during ureteroscopy may help find CIS that does not show up 
when using white light. 


A 


Renal Sparing Therapies (Nephron Preserving Therapies) 

1. These therapies preserve all or part of the ipsilateral kidney and its 
collecting system. Renal sparing therapy is the preferred approach for 
patients with low risk cancer. 

2. Renal sparing therapy is usually restricted to low grade, low stage tumors, 
except in the following circumstances 
a. Distal ureter tumor of any stage and grade—these tumors can be treated 

with distal ureterectomy and ureteral reimplant. 

b. An imperative indication for renal sparing therapy is present—Trenal 
sparing is an option regardless of stage and grade when any of the 
following characteristics are present. 

i Absent or poorly functioning contralateral kidney 

ii. Poor overall renal function 

iii. Bilateral UTUC 

iv. At risk for bilateral UTUC (e.g. Lynch syndrome, Balkan 
nephropathy, Chinese herb abuse, phenacetin abuse) 

vi. Patients who are not candidates for more aggressive treatment. 

3. Renal sparing therapies include endoscopic management, intracavitary 
therapy, ureterectomy, and partial nephrectomy. 

4. Recurrences after renal sparing therapy almost always occur distal to the 
location of the original tumor. 


98 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Endoscopic Management (Resection and/or Fulguration) 

1. Endoscopic treatment can be accomplished antegrade (percutaneously) or 
retrograde (through the bladder). The antegrade approach is often 
restricted to tumors in the upper third of the collecting system. The 
retrograde approach is preferred in most cases because it avoids the risk of 
seeding tumor along a percutaneous tract. 

Endoscopic management is usually restricted to patients with any of the 

following characteristics: low risk cancer, an imperative indication for 

renal preservation, or when the morbidity of surgical excision is 
unacceptable. 

. For low grade UTUC, disease specific survival is similar in patients who 
undergo antegrade endoscopic treatment, retrograde endoscopic 
treatment, or nephroureterectomy. For high grade UTUC, disease specific 
survival is lower with endoscopic treatment than with nephroureterectomy. 

4. Tumors can be treated by loop resection (using a ureteral resectoscope), 

snaring (using a basket or other grasping device to ensnare the tumor and 

pluck it off at the stalk), or fulguration (using electrocautery or laser 
ablation). In each case, tumor tissue should be obtained for pathologic 
analysis. 

a. Snaring—snaring can be accomplished with a cold cup biopsy forceps 
(for small lesions) or with a stone basket (for larger papillary lesions that 
have a relatively narrow stalk). To extract the specimen, remove the 
ureteroscope from the patient. Avoid pulling the specimen through the 
working channel of the ureteroscope. The base of the tumor may be 
biopsied with cold cup forceps and then fulgurated with electrocautery 
or laser energy. 

b. Fulguration—if fulguration is performed, a biopsy should be obtained 
first so that the tumor type and grade can be determined. The 
holmium:YAG laser is particularly well suited for fulguration in the 
upper tract because its depth of penetration is less than 0.5 mm. The 
depth of penetration for the neodymium: YAG laser is 5-6 mm; thus, it is 
more likely to cause perforation. For UTUC fulguration, a commonly 
used setting for the holmium:YAG laser is 0.6-1.0 joules at 10 Hz. 

. Only treat the intraluminal tumor. Do not attempt to resect or ablate 
deep into the wall of the upper urinary tract because this increases the 
risk of perforation. Perforation may allow tumor cells to spread outside 
the urinary system and may increase the risk of complications. 

. After endoscopic treatment, a ureteral stent is usually left in place for 
several weeks to facilitate healing. 

6. Risks of endoscopic treatment include ureter perforation, ureteral stricture, 

gross hematuria, and infection. 

a. Ureteral stricture has been reported in 5-25% of cases and appears to be 
more likely when fulguration is done with electrocautery rather than 
with a laser. Ureter stricture may indicate UTUC recurrence; therefore, 
the ureter stricture should be biopsied. If it is benign, then balloon 
dilation or stricture incision may be attempted. 

b. Collecting system perforation is uncommon. When perforation occurs, 
the procedure should be terminated and a ureteral stent should be placed. 
The stent is left in place for several weeks. Another attempt at 
endoscopic management may be tried when the perforation has healed. 

7. In patients with low grade tumors, recurrence in the ipsilateral upper 
urinary tract is approximately 30-50% at 5 years. 

. Approximately 20-30% of patients treated endoscopically will eventually 
require delayed nephroureterectomy. 
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Intracavitary Therapy: General Information 

1. Intracavitary therapy is treatment that is administered within a body cavity. 
For the bladder, intracavitary therapy is called intravesical therapy. For the 
upper urinary tract, intracavitary therapy is instillation of medicine into the 
collecting system so that it will contact the upper tract urothelial surface. 

2. The benefit of intracavitary therapy for UTUC has not been proven in large 

randomized trials. 

. Intracavitary therapy is used only to treat non-metastatic UTUC that is 

stage Ta, T1, or CIS. Indications for UTUC intracavitary therapy include 

a. To treat upper tract CIS—intracavitary therapy for UTUC appears to be 
more effective for CIS than for papillary UC. 

b. To treat residual pathologic stage Ta or ТІ ОТОС. 

c. As prophylaxis to prevent recurrence after complete endoscopic 
treatment of pathologic stage Та or Т1 ОТОС. 

BCG—this is the most studied and most commonly used agent for 

intracavitary treatment of UTUC. The concentration of BCG (typically 

0.5-2.4 mg/cc) and the volume infused (typically 40-250 cc) are highly 
variable. Reported contact time ranges from 10 minutes to 4 hours; thus, it 
seems reasonable to attempt a contact time of least 1-2 hours. 

a. Induction therapy—the usual induction course is one instillation per 
week for 6 weeks. When there is an inadequate response, another 
6-week course may be administered. If there is recurrent or persist tumor 
after 6-12 instillations, then surgical extirpation is recommended. 

. Maintenance therapy can be administered using schedules similar to 
those used for bladder cancer. 

. Upper urinary tract intracavitary BCG can be administered in patients 
with a urinary diversion. In patients with a neobladder or continent 
cutaneous diversion, a catheter is temporarily placed to drain BCG from 
the diversion: 

Intracavitary chemotherapy—the more commonly used agents include 

mitomycin C, gemcitabine, and epirubicin. For UTUC, intracavitary 

chemotherapy is not used for an immediate postoperative instillation. 

However, it is used for induction therapy (starting 3-4 weeks after tumor 

excision/fulguration) and for maintenance therapy. The FDA approved 

mitomycin semi-solid gel for the treatment of low grade UTUC (see 

page 101 for more information, including dose and administration). 

a. Induction and maintenance therapy can be given using a schedule 
similar to the schedule used for bladder cancer. For details on 
chemotherapy agents and their induction dose schedule, see page 66. 

b. Thiotepa should be avoided for treatment of UTUC because it frequently 
causes myelosuppression. 
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Intracavitary Therapy: Instillation of Non-gel Non-viscous Agents 

1. The following protocol should not be used for gel formulations. 

2. Intracavitary upper tract therapy is initiated only when all of the following 
criteria are met. 
a. At least 4-6 weeks have passed after open urinary surgery and 3-4 weeks 

have passed after endoscopic urinary surgery. 

b. Absence of extravasation from the urinary tract. 
c. Absence of urinary obstruction. 
d. Absence of urinary infection. 
е. Absence of gross hematuria. 
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3. Before each treatment 

a. A urinalysis should be performed before each treatment. Do not give 
intracavitary therapy when there is urinary infection or gross hematuria. 

b. When using a nephrostomy tube or ureteral catheter, consider 
performing a nephrostogram before each instillation to rule out 
obstruction and extravasation. 

4. The intracavitary agent can be administered by one of the following routes: 
a. Irrigation through a nephrostomy tube. 

b. Irrigation through a ureteral catheter. 
c. Instillation into the bladder in the presence of vesicoureteral reflux. 
. Intravesical instillation 
a. Intravesical instillation to treat UTUC is only effective when 
vesicoureteral reflux (VUR) reaches the tumor site. VUR can usually be 
achieved temporarily by placing a ureteral stent. VUR will be present in 
75-80% of cases when a ureteral stent has been in place for at least one 
week (the rate of VUR is lower within 7 days after stent placement). At 
least one week after stent placement, a cystogram is performed (in the 
supine or Trendelenburg position) to determine: 1) if VUR is present, 
2) the bladder volume at which VUR occurs, and 3) if VUR goes high 
enough to reach the tumor site. For VUR to reach the calyces, a bladder 
volume of 120-240 ml is typically required. 

b. After instillation, the patient remains in the supine or Trendelenburg 

position for at least 15-30 minutes. The patient often voids (or is 

catheterized if necessary) by 2 hours after instillation. 

. Disadvantages of this approach include that it may not be as efficient as 
ureter irrigation at distributing the solution across the entire surface of 
the upper tract urothelium. Advantages include the ability to treat 
concomitant superficial bladder tumors. 

Irrigation through a nephrostomy tube 

a. There is no simple way hold a non-viscous agent in the upper urinary 
tract because it will promptly drain down the ureter. For non-viscous 
liquids, a slow continuous irrigation is required so that the agent remains 
in contact with the urothelium for the required period of time. 

b. The patient is placed in the supine position. The therapeutic agent is 
placed 15 cm above the kidney and instilled over 2 hours. Consider 
using a pressure vent (prevents the pressure from rising above a set 
limit). Higher infusion pressures (up to 40 cm water) have been used, 
but pressures < 15 cm water may be safer. The pressure must be kept 
low enough to prevent pyelovenous backflow, pyelolymphatic backflow, 
and collecting system rupture. 

c. Consider performing a nephrostogram before each irrigation to rule out 
extravasation and obstruction. Ideally, nephrostogram should show 
complete filling of the upper tract collecting system at the planned 
infusion pressure. 

d. Disadvantages of this approach include rare seeding of tumor along the 
nephrostomy tract. 

. Irrigation through a ureteral catheter 

a. A ureteral catheter is placed through the urethra and bladder, up the 
ureter, and into the renal pelvis. A retrograde pyelogram is performed to 
determine if the contrast will flow adequately around the catheter. 

b. Some urologists advocate using a ureteral catheter that is < 5 French to 
allow enough space for the agent to drain around the ureteral catheter. 

c. The pressure must be kept low enough to prevent pyelovenous backflow, 
pyelolymphatic backflow, and collecting system rupture. 

d. Disadvantages of this approach include the need to place a ureteral 
catheter for each treatment. 
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8. 


9. 


Monitoring during therapy 

a. Stop the infusion for pain, fevers, bleeding, or extravasation. 

b. For patients with high grade cancers, some urologists have suggested 
performing abdominal/pelvic imaging (CT or MRI) and chest x-ray to 
check for metastatic progression at 1 month after starting intracavitary 
therapy and then every 3 months thereafter. 

Side effects 

a. BCG—common side effects include voiding symptoms, hematuria, low 
grade fever. Rare side effects include sepsis, severe gross hematuria, 
renal granulomas, and ureteral stricture. Renal function is rarely 
affected. For more details on BCG side effects, see page 69. 

b. Side effects of other agents—mitomycin C (see page 68), thiotepa (see 
page 68), interferon (see page 72). 

c. Voiding symptoms—can occur when the irrigant contacts the bladder. 

d. Pyelovenous backflow, pyelolymphatic backflow, collecting system 
rupture, extravasation—these events may cause systemic absorption of 
the irrigant. You can minimize the risk of these events by confirming the 
absence of urinary obstruction and extravasation on pretreatment 
imaging and by avoiding high infusion pressures during irrigation. 


Intracavitary Therapy: Mitomycin Gel 


1. 
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Mitomycin gel (U.S. brand name Jelmyto) is the only medication that is 
FDA approved for upper tract UTUC. FDA approval was based on the 
preliminary results from the OLYMPUS trial. Jelmyto is approved for 
pyelocalyceal administration in the treatment of patients with unresected 
or incompletely resected low grade UTUC. 


. Mechanism of action—mitomycin is an alkylating agent (which causes 


cell death by inhibiting DNA synthesis). After instillation, Jelmyto turns 
into a semi-solid gel that fills the pyelocalyceal cavity and exposes the 
adjacent urothelium to mitomycin for several hours. 


. OLYMPUS trial (based on data reported in the prescribing information) 


a. 71 patients were studied. Patients met all of the following criteria. 

i. No current or previous CIS of the urinary tract. 

ii. No concomitant untreated urothelial cancer in the ureter, bladder, or 
urethra. 

iii. At least one papillary UTUC that was still present when treatment 
was begun. The tumor could be untreated (no resection attempted) or 
incompletely resected, but it had to be low grade, located above the 
ureteropelvic junction, and 5-15 mm in size. Tumors larger than 15 
mm could undergo debulking to meet the size criterion. 

b. Jelmyto was instilled by ureteral catheter or nephrostomy tube into the 
renal pelvis. Treatment consisted of a 6-week induction course (one dose 
each week for 6 weeks). Patients who had a complete response at 3 
months were allowed to undergo maintenance therapy of one dose per 
month (up to a maximum of 11 maintenance doses after the 6 week 
induction course). 

. Complete response was defined as negative urine cytology and absence 
of grossly visible tumor on ureteroscopy. 

d. 58% of patients achieved a complete response at 3 months after starting 
therapy. Of the patients that had a complete response at 3 months, 4696 
had a sustained complete response at 12 months. 

. Temporary dose interruption was required in 34% of patients, mainly 
because of renal dysfunction, ureter obstruction, urinary infection, or 
flank pain. Jelmyto was permanently discontinued in 2396 of patients. 
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4. Jelmyto should only be administered when all of the following criteria are 
met. 
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At least 3-4 weeks have passed after endoscopic treatment of the tumor. 
Absence of extravasation from the urinary tract. 

Absence of urinary obstruction. 

Absence of urinary infection. 

Absence of gross hematuria. 


Before instilling Jelmyto, it is prudent to wait at least 4-6 weeks after 
open urinary surgery and at least 3-4 weeks after endoscopic urinary 
surgery. Jelmyto is contraindicated when there is perforation anywhere 
in the urinary tract. Consider performing pyelogram prior to treatment 
to rule out extravasation. 

The volume of the Jelmyto dose is determined from a pyelogram. 
Perform a pyelogram with dilute (50%) contrast, and measure the 
volume of injection at the time point when the entire renal pelvis and 
calyces are visualized and contrast flows below the ureteropelvic 
junction. This volume measurement should be determined at low 
pressure and in the absence of pyelovenous backflow, pyelolymphatic 
backflow, collecting system rupture, and extravasation. Repeat this 
measurement 3 times and record the average of the 3 measurements. The 
volume of the instilled dose will be either the average of the 3 
measurements or 15 ml (whichever is less). 

Check a complete blood count before each instillation. 

The patient should take 1.3 grams of sodium bicarbonate orally the 
evening prior to instillation and the morning before instillation. If the 
patient is not undergoing general anesthesia for the instillation, then an 
additional 1.3 gram oral dose of sodium bicarbonate is taken 30 minutes 
before the instillation. Sodium bicarbonate is administered because 
studies for bladder cancer show that intravesical mitomycin C is more 
effective when urine is alkaline (urine pH > 6). 


. Consider withholding diuretics starting one day prior to instillation, and 


resume the diuretic 4 hours after instillation. 


Instillation 


a. 


Dose—the concentration of Jelmyto is 4 mg/ml. The volume for each 
instillation is based on pyelogram (with a maximum volume of 15 ml 
per dose). Jelmyto is instilled into the renal pelvis through a ureteral 
catheter or nephrostomy tube. General anesthesia may be required to 
place a ureteral catheter (the ureter catheter is typically removed after 
each instillation). 

Jelmyto must be instilled as a chilled solution at 27° F to 41° F (at this 
temperature, it becomes a viscous liquid that can be injected through a 
catheter). Once inside the renal pelvis, Jelmyto is warmed by body heat 
to > 66° F, which causes the Jelmyto to become a semi-solid gel. When 
instilling Jelmyto, the syringe must be emptied within one minute 
(otherwise Jelmyto may become a gel prematurely, preventing complete 
instillation). Normal urine flow dissolves the semi-solid gel, slowly 
releasing the mitomycin gel in the urine over 4 to 6 hours. Since 
adequate urine flow is require to dissolve Jelmyto, it should not be used 
in patients with glomerular filtration rate < 30 ml/min. 


7. After instillation—monitor the patient for signs and symptoms of infection 
and urinary tract obstruction (e.g. flank pain, fever, nausea, vomiting, or an 
increase in creatinine). 
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8. Side effects include 

a. Ureter obstruction—occurred in 5896 of patients, most of whom 

required placement of a ureter stent. The obstruction may be caused by 

the gel itself, ureter inflammation, sloughed tumor tissue, or stenosis. In 
patients who had ureter obstruction, one third required balloon dilation 
of the ureter (although it is unclear if the stenosis occurred because of 
endoscopic procedures or because of mitomycin). 

b. Bone marrow suppression (myelosuppression)—systemic absorption of 
mitomycin can cause myelosuppression, particularly thrombocytopenia 
and neutropenia. However, myelosuppression is severe in only 396 of 
cases. Systemic absorption through an intact urothelium is rare because 
mitomycin has a high molecular weight. However, mitomycin is more 
likely to enter the systemic circulation when there is pyelovenous 
backflow, pyelolymphatic backflow, perforation of the collecting 
system, or urine extravasation. 

Contact dermatitis—mitomycin can cause a rash when it comes into 
contact with the skin. Skin irritation can be minimized by avoiding 
contact with urine (especially urine that is produced within 6 hours after 
instillation) by siting on the toilet to urinate, flushing the toilet several 
times after use, washing the hands and genitals with soap and water after 
voiding, immediately washing skin with soap and water when it has 
come in contact with urine (such as from urine incontinence or 
nephrostomy leakage), and immediately removing and washing clothes 
soiled by urine (wash them separately from clothes that have no urine 
contamination). 

d. Other side effects that were common (but rarely severe) include flank 
pain (39%), abdominal pain (23%), hematuria (32%), renal dysfunction 
(25%), nausea/vomiting (24%), fatigue (24%), dysuria (21%), and 
urinary infection (34%). 

Radical Nephroureterectomy (RNU) 

1. En bloc RNU with removal of a cuff of bladder around the ureteral orifice 
is considered the gold standard for treating non-metastatic high risk UTUC 
because of the following findings. 

a. When the ureter distal to the tumor is not completely excised, there is a 
high risk of recurrence in the ureteral tissue that is left behind (16-58%). 

b. The risk of multifocal ipsilateral urothelial carcinoma is high (15-44%). 

c. The risk of developing a contralateral upper tract tumor is low (< 8%). 

2. RNU consists of en bloc removal of the kidney, renal pelvis, and the entire 
ureter. Transection of the ureter (not removing it en bloc) is discouraged 
because it may increase the risk of tumor spillage. 

3. Removal of cuff of tissue around the ureteral orifice 
a. Various techniques have been described to help simplify removal of the 

distal ureter. No study has shown convincing data that these techniques 
are as oncologically effective as excision of the ureter en bloc with a cuff 
of bladder. 

b. Excision of a cuff of tissue around the ureteral orifice during RNU is 
recommended by the EAU and NCCN guidelines. 

c. For patients with their native bladder, remove the intramural ureter, the 
ureteral orifice, and a cuff of bladder around the ureteral orifice. 

d. For patients with a urinary diversion or neobladder, remove the ureteral 
anastomosis and a cuff of bowel. 

4. A regional lymph node dissection (LND) should be performed for high 
grade or invasive cancers. See Regional Lymph Node Dissection, 
page 105. 
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5. Prospective randomized data and retrospective data suggests that open 
RNU and minimally invasive (laparoscopic/robotic) RNU achieve similar 
cancer control for МОМО patients with stage < ТІ. The EAU 2021 
guideline states that minimally invasive RNU is contraindicated in the 
presence of invasive or large UTUC (stage T3/T4 and/or N+) because 
cancer control is worse compared to the open approach. Also, patients 
undergoing laparoscopic RNU generally do not undergo sufficient 
lymphadenectomy. Port site metastases have been reported with 
laparoscopic RNU, but are rare. 

. An immediate postoperative single dose of intravesical chemotherapy is 
strongly recommended (if not contraindicated) because randomized trials 
show that it decreases intravesical recurrence after RNU. The instillation 
is usually given within 2-10 days after RNU. A postoperative cystogram 
can be performed before instillation to verify the absence of extravasation. 
The most commonly used agent for this indication is mitomycin C. For 
contraindications of intravesical chemotherapy, see page 67. For other 
details on intravesical chemotherapy, see page 65. 

. Neoadjuvant or adjuvant therapy may be considered in patients with high 
grade or high stage disease. See page 106. 

. Survival— disease specific survival after RNU can be predicted by 
nomogram [see J Urol, 189(5): 1662, 2013]. 
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* Nearly 60% of patients did not undergo lymphadenectomy (Nx). Of those 
patients who underwent lymphadenectomy, only 1 out of 10 were N+. 


Partial Nephrectomy 

Partial nephrectomy is rarely performed, and is usually restricted to patients 

with all of the following characteristics. 

1. Preservation of renal function is imperative. 

2. Low grade, low stage tumor that is located in the intrarenal collecting 
system (renal calyces or infundibula) and can be completely removed by 
partial nephrectomy. 

3. The tumor cannot be sufficiently eradicated with endoscopic management 
and intracavitary therapy. 


Segmental Ureterectomy with Ureteroureterostomy (SU) 
1. SU is usually restricted to patients with all of the following characteristics. 
a. Preservation of renal function is imperative. 
b. Low grade, low stage tumor that is confined to one segment of the 
ureter. 
c. No tumor in the renal pelvis or intrarenal collecting system. 
d. The tumor cannot be sufficiently eradicated with endoscopic 
management and intracavitary therapy. 
2. Segmental resection of the proximal or mid ureter is associated with a 
higher risk of recurrence than segmental resection of the distal ureter 
(distal ureterectomy). 
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Total Ureterectomy With Creation of an Ileal Ureter (TU) 
1. TU is usually restricted to patients with all of the following characteristics. 
a. Preservation of renal function is imperative. 
b. Low grade, low stage tumor in the ureter that is not amenable to 
segmental ureterectomy (e.g. tumors in multiple ureter segments). 
c. No tumor in the renal pelvis or intrarenal collecting system. 
d. The tumor cannot be sufficiently eradicated with endoscopic 
management and intracavitary therapy. 
2. Complications from an ileal ureter can be significant; thus, TU is typically 
used as a last resort for renal sparing when other options are not feasible. 


Distal Ureter Resection With Ureteral Reimplant (DU) 

1. DU is utilized to remove tumor in the distal third of the ureter (the pelvic 

ureter) and may be used for UTUC of any grade or T stage. 

2. Remove the entire distal ureter. For patients with their native bladder, 
remove the intramural ureter, the ureteral orifice, and a cuff of bladder 
around the ureteral orifice. For patients with a urinary diversion or 
neobladder, remove the ureteral anastomosis and a cuff of bowel. The 
remaining ureter is reimplanted into the bladder (or urinary diversion). 

a. It is unknown whether a refluxing or non-refluxing ureteral reimplant is 
best. However, a non-refluxing reimplant may decrease the risk of 
infection and the risk of upper tract seeding from bladder cancer. 

b. The gap between the bladder and ureter can be bridged using a psoas 
hitch and/or Boari flap (see Ureteral Reimplant, page 607). 

Regional lymph node dissection should be performed for high risk cancers. 

When the tumor is confined to the intramural ureter, the tumor can be 

treated with transurethral resection of the intramural ureter and the ureteral 

orifice, followed by intravesical therapy in the presence of reflux up the 
ipsilateral ureter (a ureteral stent may be necessary). 


Regional Lymph Node Dissection (LND) 

1. Lymphatic metastases from tumors of the renal pelvis and upper ureter 
initially spread to the retroperitoneal lymph nodes, whereas distal ureteral 
tumors initially spread to the pelvic lymph nodes. 

. The template for the LND depends on the location of the UTUC. There is 
no universally accepted LND template, but some urologists utilize the 
following templates based on tumor location. Removal of all the lymph 
nodes in the template (as opposed to sampling only some nodes) reduces 
the risk of local recurrence and may improve cancer specific survival. 

a. Pelvic ureter—remove the ipsilateral pelvic lymph nodes (common iliac, 

external iliac, internal iliac, and obturator). 

b. Left abdominal ureter or left renal pelvis—remove left renal hilar, 
paraaortic, and interaortocaval nodes. The superior limit of dissection is 
the renal hilum. The inferior limit is the aortic bifurcation. For tumors of 
the mid ureter (especially the distal mid ureter), remove the nodes listed 
for the pelvic ureter. 

Right abdominal ureter or right renal pelvis—remove right renal hilar, 

paracaval, retrocaval, and interaortocaval nodes. The superior limit of 

dissection is the renal hilum. The inferior limit is the bifurcation of the 
inferior vena cava. For tumors of the mid ureter (especially the distal 

mid ureter), remove the nodes listed for the pelvic ureter. 

. In patients who are undergoing extirpative surgery, regional LND should 
be performed for cancer that is high grade, high risk, or suspected of being 
invasive. Several retrospective studies suggest that LND improves cancer 
specific survival in men with pathologic stage > T2 UTUC, although the 
curative potential of LND is still controversial. 
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4. LND can be considered even in patients with low grade tumor because 
preoperative tumor staging is inaccurate. Thus, if there is a suspicion that 
the tumor may be invasive despite being low grade, perform a LND. 

. Side effects from retroperitoneal LND for UTUC are similar to the side 
effects seen with retroperitoneal LND for testis cancer (including impaired 
ejaculation; see page 148). Side effects from pelvic LND for UTUC are 
similar to the side effects seen with pelvic LND for prostate and bladder 
cancer (see page 220). 


Un 


Neoadjuvant or Adjuvant Therapy with Surgical Extirpation 
1. Neoadjuvant and/or adjuvant therapy may be utilized with extirpative 
surgery for high risk UTUC. 
2. Neoadjuvant therapy 

a. Neoadjuvant systemic chemotherapy has not been well studied in 
UTUC, but its use for UTUC is based on its efficacy for treating 
urothelial carcinoma of the bladder. Retrospective data shows that 
neoadjuvant systemic chemotherapy for UTUC lowers the risk of 
recurrence, improves cancer specific survival, and improves overall 
survival. 

b. When the expected decline in renal function from nephroureterectomy 
will preclude the use of adjuvant chemotherapy, then neoadjuvant 
chemotherapy should be considered. 

c. Neoadjuvant radiation is not recommended. 

. Adjuvant therapy 

a. Adjuvant systemic chemotherapy—in the POUT trial, 261 MO patients 
with stage pT2-pT4 or N1-N3 were randomized to no adjuvant therapy 
or to adjuvant chemotherapy using cisplatin and gemcitabine in patients 
with glomerular filtration rate (GFR) > 50 ml/min or carboplatin and 
gemcitabine in patients with GFR < 50 ml/min. At a median follow up 
of 30 months, adjuvant chemotherapy significantly improved disease 
free survival. Retrospective data shows that adjuvant systemic 
chemotherapy improves cancer specific and overall survival. 

b. Adjuvant radiation—the role of adjuvant radiation for UTUC is poorly 
defined. Limited data suggests that adjuvant external beam radiation to 
the renal fossa or ureteral bed after nephroureterectomy may reduce 
local recurrence, but it does not prevent metastases or improve survival. 

4. Based on data from treating urothelial carcinoma of the bladder, the 
preferred perioperative chemotherapy regimen (neoadjuvant or adjuvant) 
is either ddMVAC (dose dense methotrexate, vinblastine, adriamycin, 
cisplatin) or GC (gemcitabine and cisplatin). Substituting carboplatin for 
cisplatin in perioperative may reduce the response rate and survival. 


Treatment of Metastatic UTUC (N1-3 or M1) 

1. The most common metastatic sites are lungs, liver, bones, and regional 

lymph nodes. 

2. Metastatic ОТОС (N1-3 or МІ) is usually treated with systemic 
chemotherapy. If the patient is stage N1-N3 and МО, is treated initially 
with systemic chemotherapy, and if chemotherapy sufficiently downstages 
the disease, then RNU may be an option for select patients. 

. Systemic agents used to treat UTUC are the same as those used for 
urothelial carcinoma of the bladder (see page 81). 
4. When the local tumor is causing problematic symptoms (such as 
significant gross hematuria), then external beam radiation may be utilized 
for local tumor control. 
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Follow Up And Recurrence 


1. Approximately 22-47% of patients with a UTUC subsequently develop 
urothelial carcinoma (UC? of the bladder. Therefore, surveillance of the 


othelial сагс (UC) of the bladder. Therefore, surveillan 

bladder is recommended after treatment of UTUC. 

2. After treatment of UTUC, the risk of recurrence in the contralateral upper 
urinary tract is 2-6%. Monitoring of the contralateral collecting system is 
usually recommended. 

. The following example follow up regimens are adapted from multiple 
clinical guidelines. 

4. Low grade and low stage (Ta-T1, NO) treated with renal sparing surgery 
a. Cystoscopy (to detect metachronous bladder tumors) every 3 months for 

1 year, then less often. 

b. Routine use of urinary tumors markers is usually not recommended, but 
may be considered in select cases. 

c. Upper tract imaging (preferably with CTU) every 3-6 months for 1 year, 
then less often. If IVU or retrograde pyelogram are used for upper tract 
imaging, consider performing abdominal and pelvic cross sectional 
imaging (CT or MRI) each time the upper tract is imaged. 

d. Ureteroscopy of the treated side—strongly consider performing a 
ureteroscopy at 3 months post-treatment in all patients. Thereafter, 
ureteroscopy should be considered every 3-12 months for 1 year and 
then less often, especially in patients with a higher risk of recurrence 
(e.g. large, multifocal, and/or recurrent tumors). Ureteroscopy should be 
done in addition to the upper tract radiographic imaging that is 
recommended in “c” above. 

. Low grade and low stage (Ta-T1, NO) treated with RNU 
a. Cystoscopy (to detect metachronous bladder tumors) every 3 months for 

1 year, then less often. 

b. Routine use of urinary tumors markers is usually not recommended, but 
may be considered in select cases. 

c. Routine upper tract imaging and abdominal pelvic cross sectional 
imaging are usually not recommended. 

. High grade (including CIS) or high stage (T2-T4 or N1-N3) treated with 
either renal sparing surgery or with RNU 
a. Cystoscopy and urine cytology—every 3 months for 1-2 years, then less 

often. 

b. Upper tract imaging—every 3-6 months (preferably with CTU) for 2 

years, then annually. If IVU or retrograde pyelogram are used for upper 

tract imaging, then perform abdominal and pelvic cross sectional 
imaging (CT or MRI) each time the upper tract is imaged. 

. Chest imaging (preferably with chest CT)—every 3-6 months for 2 
years, then annually. 

d. If renal sparing treatment was utilized—perform ureteroscopy and upper 
tract wash cytology of the treated side at 3 month and 6 months post- 
treatment, then consider performing these tests less often thereafter. 
Using narrow band imaging in addition to white light may help detect 
recurrent tumor. 

. After nephroureterectomy, monitor renal function periodically. 
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TUMOR MARKERS FOR 


UROTHELIAL CANCER 


Indications for Performing Urinary Tumor Markers 
1. Irritative voiding symptoms (dysuria, frequency, etc.). 
2. Hematuria (microscopic or gross) 
3. Preoperative evaluation of urothelial tumors 
4. Post-treatment surveillance of urothelial tumors 
a. After endoscopic resection 
b. After cystectomy 
i. From the urinary diversion. 
ii. Lavage cytology of urethral stump (see Urethrectomy, page 74). 
5. Screening in high risk groups. For conditions that increase risk of 
urothelial tumors, see Risk Factors for Bladder Cancer on page 49 and 
Risk factors for UTUC on page 92. 


Urine Cytology 
1. Urine cytology detects abnormal appearing exfoliated urothelial cells. 
2. Poorly differentiated tumors have less cohesive cells. Thus, the higher the 
tumor grade, the more likely urine cytology will detect the tumor (i.e. the 
sensitivity of urine cytology is greater for high grade tumors). 


Approximate Sensitivity of 
Urine Cytology 


3. The diagnostic yield of urine cytology is increased when at least 3 urine 
samples are analyzed. 

4. For bladder cancers, bladder washings provide a better diagnostic yield 
than voided urine. 

5. Urine cytology can remain positive for up to 3 months after BCG therapy. 

6. The inflammation from intravesical therapy can hinder the accuracy of 
cytology. 

Other Tumor Markers 
1. Bladder cancer detection is highest when urine cytology is combined with 
another tumor marker. 
Most markers have a higher sensitivity and lower specificity than cytology. 
When urine cytology is atypical or inconclusive, other urine tumor 
markers may help determine the risk that urothelial malignancy is present. 
4. BTA (bladder tumor antigen)—detects a complement factor H-related 
protein in the urine. 

a. BTA TRAK®—a quantitative test performed in a lab. 

b. BTA stat®—a qualitative test performed in the office. 

c. False positive results are more common in patients with gross hematuria, 
genitourinary inflammation (e.g. infection, recent intravesical therapy), 
urolithiasis, urinary foreign bodies (e.g. stents, nephrostomy tubes), 
bowel interposition (e.g. conduit, neobladder), non-urothelial 
genitourinary cancer, and recent urinary tract instrumentation. 
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5. NMP22?— detects nuclear matrix protein in the urine. 

a. NMP22? test—a quantitative test performed in a lab. 

b. NMP22? bladderchek®—a qualitative test performed in the office. 

c. False positives are more common in patients with genitourinary 
inflammation, urolithiasis, urinary foreign bodies, bowel interposition, 
non-urothelial genitourinary cancer, and recent urinary tract 
instrumentation. 

6. ImmunoCyt™— detects two antigens (carcinoembryonic antigen and 
mucin glycoprotein) in exfoliated urothelial cells. For low grade tumors, 
ImmunoCyt™ has a higher sensitivity than cytology and FISH (i.e. it is 
better at detecting low grade tumors). ImmunoCyt™ is performed in a lab. 

. Urovysion™—uses fluorescence in situ hybridization (FISH) to detect 
chromosomal abnormalities in exfoliated urothelial cells. FISH is 
performed in a lab. 

a. Urovysion™ detects extra copies of chromosome 3, 7, and 17 and the 
loss of the 9p21 locus. 

b. FISH and urine cytology have a higher specificity than ImmunoCyt™, 

NMP22®, and BTA (i.e. FISH and cytology are more reliable at 

predicting the absence of cancer when the test is negative). 

. FISH has a low rate of false positive results during urinary infection and 
inflammation. FISH results are rarely affected by recent intravesical 
therapy (whereas the inflammation generated by recent intravesical 
therapy can often hinder the accuracy of cytology). 

d. The presence of a persistently abnormal FISH after induction BCG is 
associated with a higher likelihood of recurrence and progression. 
Therefore, FISH can be used to identify patients at risk for early failure 
after induction BCG. 


Positive Urine Tumor Marker Without Visible Tumor In the Bladder 

1. Urothelial tumor markers can be positive before a grossly visible tumor 
develops (microscopic cancer). The source of the positive urinary tumor 
marker may be the upper tracts, bladder, prostate, or urethra. Also, false 
positive results can occur. 

2. For patients with positive urine cytology within 6 months of treatment for 
bladder cancer, the source of the positive cytology rarely arises from the 
prostatic urethra or upper tracts (they almost always recur in the bladder). 
For patients that have a positive urine cytology and no history of urothelial 
carcinoma (UC), the source of the positive cytology is usually the bladder, 
but a significant number also arise from the prostatic urethra and upper 
tracts. 


History of the Patient 
when the Positive Urine 
Cytology Develops 
No history of UC 

(asymptomatic) 
No history of UC 
(symptomatic)* 
<6 months after 

TURBT 
<6 months after 
intravesical therapy 


M 


о 


Approximate 


Location UC Develops (%) 
Prostatic 
Urethra 


84-100% 


UC = urothelial carcinoma; TURBT = Transurethral resection of bladder tumor 
* Symptoms include hematuria and voiding symptoms. 
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3. Example evaluation for patients who develop positive cytology within 6 
months of TURBT or intravesical induction therapy—most of these 
patients will eventually have a recurrence in the bladder. 


a. 


e 


If a urine tumor marker is positive, but there is no visible tumor in the 
bladder during white light cystoscopy, then perform upper tract imaging 
if not done recently (ideally CT urogram). 

If enhanced cystoscopy technologies are available, perform cystoscopy 
with blue light or with narrow band imaging (see page 50) and biopsy 
suspicious lesions. 


. Consider performing random bladder biopsies and prostatic urethra 


biopsies (even in the absence of visible abnormalities). 

If the source of the positive marker is not found and it is within 3-6 
months of when the positive marker first appeared, then repeat the above 
process (starting at step *a") in 3 months. If the source of the positive 
marker is not found and it is longer than 6-12 months from when the 
positive marker first appeared, then consider performing the evaluation 
suggested in #4 below. 


4. Example evaluation in patients with no history of bladder cancer or a 
history of bladder cancer treated > 6 months prior. 


a. 


e 


о 


m 


If a urine tumor marker is positive, but there is no visible tumor in the 
bladder during white light cystoscopy, then perform upper tract imaging 
if not done recently (ideally CT urogram). Also, if enhanced cystoscopy 
technologies are available, perform cystoscopy with blue light or with 
narrow band imaging (see page 50) and biopsy suspicious lesions. 


. If step “а” above fails to reveal the source of the positive tumor marker, 


then perform cystoscopy, bladder wash cytology, random bladder 
biopsies, and prostatic urethra biopsy (see Prostatic Urethra Biopsies, 
page 54). 


. If step “b” above fails to reveal the source of the positive tumor marker, 


then perform cystoscopy, bladder wash cytology, differential ureteral 
wash cytology, and repeat random bladder biopsies. 

If step “с” above fails to reveal the source of the positive tumor marker 
then perform bilateral ureteroscopy (ideally with both white light and 
with narrow band imaging) and bilateral ureter wash cytology. Biopsy 
suspicious lesions. 

If step *d" above fails to reveal the source of the positive tumor marker 
then consider evaluating the gastrointestinal tract and female 
reproductive organs. 

If step “е” above fails to reveal the source of the positive tumor marker, 
then perform cystoscopy (consider using blue light or narrow band 
imaging) and urine tumor marker in 3 months. 

If step “Р” above fails to reveal the source of the positive tumor marker, 
consider repeating the above process (starting at step “а”) in 3 months. 
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PENILE TUMORS 


Benign Penile Lesions 


Papilloma (Pearly Penile Papules, Hirsute Papilloma) 
1. These benign lesions consist of rows of 1 to 2 mm white/yellow papules on 
the corona of the glans. 
2. These lesions do not contain human papilloma virus (HPV). 
3. Treatment is usually unnecessary. Laser ablation has been reported. 


Condyloma Acuminatum (Genital Warts) 
1. Nontender wart-like lesions or papillary frondular lesions. 
2. Condyloma acuminatum is a sexually transmitted disease caused by HPV. 
3. HPV rarely leads to cervical carcinoma, penile carcinoma, and anal cancer. 
4. For details, see Condyloma Acuminatum, page 690. 


Zoon's (Plasma Cell) Balanitis 

1. Zoon's balanitis is seen on the glans or prepuce of uncircumcised men. 

2. Exam reveals an asymptomatic, well-circumscribed, red, flat lesion that 
contains pinpoint darker red spots (“cayenne pepper spots"). It may look 
similar to carcinoma in situ. Diagnosis requires biopsy. Histology shows 
plasma cells in the dermis. 

3. Treatment—options include surveillance, topical steroids, circumcision, or 
CO, laser ablation. 


Premalignant Penile Lesions 


Buschke-Lowenstein Tumor (Giant Condyloma) 
1. An exophytic cauliflower-like mass in the genital or anorectal region. 
2. It is usually benign (i.e. it does not metastasize), but it can be locally 
invasive. There are rare reports of progression to invasive carcinoma. 
3. HPV has been found in these tumors (especially HPV 6 and HPV 11). 
4. Treatment—complete excision (it tends to recur after inadequate excision). 


Bowenoid Papulosis 

1, Presentation—red-brown papules on the glans or shaft. The average age of 
diagnosis is 20-30 and it usually occurs in circumcised men. 

2. HPV is usually identified in these lesions (especially HPV 16). 

3. Bowenoid papulosis is generally considered to be benign. However, there 
have been rare reports of Bowenoid papulosis progressing to invasive 
cancer (especially in immunosuppressed men); therefore, observation is 
prudent. 

4. Its histologic appearance is similar to carcinoma in situ (CIS). 

5. Treatment—options include surveillance, topical 5-fluorouracil (for dose 
see Carcinoma in Situ, page 120), topical imiquimod 5% cream, excision, 
and ablation (laser, cryotherapy, cautery). 

Characteristic 


Bowenoid Papulosis 
20-30 
Circumcised 


HPV has been detected 
Risk of Developing SCC 
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Carcinoma in Situ (Erythroplasia of Queyrat, Bowen's disease, PIN) 

1. Carcinoma in situ (CIS) of the penile shaft is called Bowen's disease, 
whereas CIS of the foreskin or glans is called Erythroplasia of Queyrat. 
CIS is also called penile intraepithelial neoplasia (PIN). 

10% of men with CIS eventually develop invasive SCC of the penis. 

HPV has been detected in CIS, especially HPV types 16 and 18. 

Presentation—asymptomatic red, velvety, well-marginated skin plaques, 

usually in uncircumcised men age 50-60 years. Rare in circumcised men. 

. Evaluation— biopsy. 

Treatment options 

a. Topical therapy with 5% 5-fluorouracil (5-FU) or 5% imiquimod— 
eradicates CIS in ~ 50% of cases. These therapies can cause dermatitis, 
which may simulate worsening of CIS. If topical therapy fails, it should 
not be repeated. Doses: 5% 5-fluorouracil topically BID for 2-6 weeks 

[5% Cream: 25 grams]; Imiquimod 5% cream topically three times per 

week at night for 4-16 weeks [5% cream: 250 mg single use packets]. 
b. Wide local excision—circumcision may be used for lesions confined to 

the foreskin. Mohs’ surgery is best utilized for lesions < 1 cm in size. 
c. Ablation (such as laser or cryotherapy) 
d. Glans resurfacing for lesions confined to the glans. 
7. Long-term yearly follow up is required because of the risk of malignancy. 


Lichen Sclerosus (Balanitis Xerotica Obliterans) 
. Lichen sclerosus (LS) is now the preferred term for this condition. 
2. LS arises from chronic infection, trauma, or inflammation. 
3. 2-9% of men with LS develop penile cancer. The mean time from 
diagnosis of LS to development of penile cancer is 12 years. 
4. Presentation—flat white patches (often a mosaic pattern) on the glans and 
prepuce, sometimes extending to the meatus or fossa navicularis. 
a. Occurs in males (circumcised and uncircumcised) and females. 
b. LS is usually asymptomatic. Symptoms may include pruritus, burning, 
painful erections in males, and dyspareunia in females. 
c. 20% of men with LS have associated meatal and/or urethral strictures. 
Evaluation—if LS is atypical or progresses rapidly, perform a biopsy to 
rule out malignancy. Men with obstructive voiding symptoms or LS near 
the meatus should be evaluated for urethral strictures. 
Treatment 
a. Asymptomatic LS—no therapy required. 
b. Symptomatic LS—topical steroids relieve itching and burning 
(e.g. 0.1% triamcinolone acetonide BID topically for up to 2 weeks). 
c. Avoid excision of LS (recurrence rate is high). Phimosis may be treated 
with circumcision. Treat urethral or meatal strictures accordingly. 
7. Long-term yearly follow up is required because of the risk of malignancy. 
Leukoplakia 
1. Leukoplakia is usually associated with chronic irritation or inflammation. 
2. Malignant transformation occurs in 10-20% of cases. 
3. Presentation—sharply marginated white scaly plaques, often involving the 
meatus. Symptoms are irritative in nature. 
4. Evaluation—biopsy. 
5. Treatment—complete excision and long-term follow up. 


Cutaneous Horn 
1. A cutaneous horn is a mound of hyperkeratosis, usually on the glans. 
2. The cutaneous horn is benign, but up to 33% of these horns arise from 
underlying malignancy (i.e. SCC is at the base of the horn). 
3. Treatment—complete excision with long-term follow up. 
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Squamous Cell Carcinoma (SCC) 


General Information 
1. Squamous cell carcinoma (SCC) accounts for > 95% of penile cancers. 
2. SCC of the penis is rare in the United States. In some regions of Asia and 
Africa, penile cancer is the most common malignant tumor in men. 
3. Female sexual partners of patients with penile cancer do not have a higher 
risk of cervical cancer. 


Risk Factors for Penile Cancer 

1. Uncircumcised— presence of the foreskin is the most important risk factor 
for penile SCC. Circumcision in a newborn virtually eliminates the risk of 
penile cancer. Circumcision before puberty may lower the risk of penile 
SCC. Men circumcised after puberty have the same risk of penile SCC as 
uncircumcised men. Circumcision does not protect against CIS. 

2. Premalignant lesions (see Premalignant Penile Lesions, page 119) 

3. Chronic inflammation of the penile skin 

4. Phimosis—phimosis may contribute to chronic inflammation, which may 
increase the risk of penile cancer. 

5. Psoralen and ultra violet light type A (PUVA), which is used to treat 
psoriasis, increases the risk of penile SCC when the penis is not shielded. 

6. Tobacco use (includes smoking and chewing tobacco) 

7. Human papilloma virus (HPV) infection—especially types 16 and 18. 

8. The following agents do not increase the risk of penile SCC. 
a. Carcinogens (topical contact) —these increase the risk of scrotal cancer. 
b. Sexually transmitted diseases other than HPV. 
c. Smegma—smegma is not a carcinogen. 


Presentation 
1. Mean age of presentation — 55-60, but it can occur at any age. 
2. The presence of the penile lesion is usually the reason for presentation. 
The lesion is usually not painful, but may have a discharge or foul odor. 
3. The lesion may be nodular, ulcerative, fungating, or obscured by phimosis. 
4. The common presenting locations (from most to least common) are: glans, 
prepuce, and shaft. In 30% of cases, multiple penile sites may be involved. 
Most penile cancers are superficial and low grade. 
Paraneoplastic syndromes may be present, most commonly hypercalcemia. 
. 50% of men present with palpable inguinal lymph nodes (see Inguinal 
Lymph Node Dissection, page 125). 
. Less than 10% of men present with distant metastasis. 
9. Delay in seeking treatment is common. Men often wait longer than a year. 


зан 


oo 


Metastasis 
1. The most common site of metastasis is the inguinal lymph nodes (ILNs). 
2. Metastatic spread occurs in a stepwise fashion: from the penis to the 
sentinel node, to other superficial inguinal nodes, to deep inguinal nodes, 
to pelvic nodes, and then to distant sites. 

a. The sentinel node is the first lymph node to which the cancer 
metastasizes. It is usually located in the superior-medial zone of the 
superficial inguinal node group; however, its position is variable. 

b. Penis lymphatics do not drain directly to the pelvic nodes. Metastases 
must travel through the ILN to reach the ipsilateral pelvic nodes. 
Metastases do not spread from the ILN to the contralateral pelvic nodes. 

3. Penile cancer can spread bilaterally to the inguinal lymph nodes (ILNs) 
because the penile lymphatics drain to both sides. 
4. Distant metastasis—most to least common: lung, liver, bone, brain. 

Less than 10% of men present with distant metastasis. 
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Work Up 
1. History and physical exam (especially genitals and inguinal lymph nodes). 

If the inguinal nodes are difficult to assess on physical exam (e.g. obese 

patient), then obtain an inguinal and pelvic CT or MRI with IV contrast. 

Biopsy of the primary lesion—perform a biopsy before treatment 

(excisional, incisional, or core biopsy). 

. When organ sparing therapy is being considered and invasion of the corpus 
cavernosum is suspected, penile ultrasound or MRI with gadolinium (with 
or without an artificial erection) may help determine if invasion is present. 

. For details on evaluation and treatment, see page 128. 

Biopsy of non-palpable inguinal lymph nodes 

a. Non-dynamic sentinel node biopsy—the biopsy is directed at the usual 
anatomic location of the sentinel node (the superior-medial region of the 
superficial inguinal node group). This technique depends on the 
assumption that the sentinel node resides in the usual location. Since the 
position of the sentinel node is variable, non-dynamic biopsy frequently 
misses nodal metastases. In fact, some men have developed extensive 
metastatic disease despite having a negative non-dynamic sentinel node 
biopsy. Therefore, non-dynamic sentinel node biopsy is not 
recommended because it has a high false negative rate (up to 50%). 

b. Dynamic sentinel node biopsy (DSNB)—the biopsy is directed based on 
functional information that identifies the true location of the sentinel 
node(s). Technetium-99m labeled nanocolloid and blue dye are injected 
intradermal around the penile tumor (if it was not excised) or around the 
scar (if the tumor was excised) 1 day prior to inguinal node dissection. 
The injected material travels from the tumor, through the lymphatic 
channels, to the sentinel node(s). Preoperative lymphoscintigraphy, 
intraoperative hand held gamma ray detection, and intraoperative 
identification of blue stained lymph tissue helps identify the sentinel 
nodes, which are excised. When performed correctly, the false negative 
rate for DSNB is < 15%. This technique should only be performed by 
centers that have extensive experience (e.g. > 20 procedures per year). 
DSNB is an option for men with non-palpable ILNs, but should not be 
performed in men with palpable ILNs nodes. 

6. Biopsy of palpable inguinal lymph nodes—if the clinician elects to assess 
the ILNs before node dissection, percutaneous needle biopsy of the 
palpable node(s) is the preferred initial approach (if necessary, this biopsy 
can be performed with ultrasound or CT guidance). If the percutaneous 
needle biopsy is benign, then perform an excisional biopsy of the palpable 
node (because needle biopsy has a substantial false negative rate). 

7. Metastatic evaluation should be performed in patients who have palpable 

inguinal lymph nodes, who are risk for cancer in the inguinal lymph nodes, 

or who have proven cancer in the inguinal lymph nodes. 

a. Cross sectional imaging of the chest, abdomen, and pelvis (using CT, 
MRI, or PET/CT). Chest x-ray is an alternative for imaging the chest. 

b. Blood tests including serum calcium (check for paraneoplastic 
syndrome) and liver function tests (check for liver metastasis). 

Obtain a bone scan when the patient has bone pain, elevated calcium, or 

elevated alkaline phosphatase. 
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Stage (AJCC 2017) 
Primary Tumor (T) 


Tx Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Tis Carcinoma in situ (penile intraepithelial neoplasia) 
Ta Noninvasive localized squamous cell carcinoma 
T1 Glans: Tumor invades lamina propria 
Foreskin: Tumor invades dermis, lamina propria, or dartos fascia 
Shaft: Tumor invades connective tissue between epidermis and 
corpora, regardless of location 
Tla Tumor is without lymphovascular invasion or perineural invasion 
and is not high grade (i.e. not grade 3 or sarcomatoid) 
Т1Ь Tumor exhibits lymphovascular invasion and/or perineural 
invasion or is high grade (i.e. Grade 3 or sarcomatoid) 


T2 Tumor invades into corpus spongiosum (either glans or ventral 
shaft) with or without urethral invasion. 
T3 Tumor invades into corpora cavernosum (including tunica 


albuginea) with or without urethral invasion 

T4 Tumor invades into adjacent structures (i.e scrotum, prostate, pubic 
bone) 

Regional Lymph Nodes (N) - Clinical Stage 

cNx Regional lymph nodes cannot be assessed 

cNO No palpable or visibly enlarged inguinal lymph nodes 

cN1 Palpable mobile unilateral inguinal lymph node 

cN2 Palpable mobile > 2 unilateral inguinal nodes or bilateral inguinal 
lymph nodes 

cN3 Palpable fixed inguinal nodal mass or pelvic lymphadenopathy 
unilateral or bilateral 


Regional Lymph Nodes (N) - Pathologic Stage 
Pathologic stage is based on biopsy or surgical specimen. 
pNx Lymph node metastasis cannot be assessed 
pNO No lymph node metastasis 
pN1 <2 unilateral inguinal metastases, no extranodal extension 
pN2 > 3 unilateral inguinal metastases or bilateral metastases, по 
extranodal extension 
pN3 Extranodal extension of lymph node metastasis or pelvic lymph 
node metastases 
Distant Metastasis (M) 
MO No distant metastasis 
MI Distant metastasis present 


Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., 
Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual, 8th Ed. Springer New York, 
2017. 


Grade 
Higher grade implies worse prognosis. 


Descriptive Grade | Numerical Grade Histologic Description 
Grade 1 Well differentiated 
Intermediate Grade Grade 2 Moderately differentiated 


Poorly differentiated, undifferentiated, 


High Grade or sarcomatoid 
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Pathologic Variants of Penile SCC 

. Classic (usual)—the most common variant. 

2. Verrucous—this tumor can be locally invasive, but it does not metastasize. 
Therefore, it has an excellent prognosis. 

3. HPV is commonly found in the basaloid and warty variants, but is 
uncommon in the verrucous and papillary variants. 

4. Sarcomatoid—very aggressive and has a poor prognosis. Most men die 
within 1 year of diagnosis. 

5. Other variants include warty (condylomatous), papillary, basaloid, and 
adenosquamous. 


— 


Cancer Specific 
Mortality 


Risk of ILN Metastasis 
at Initial Presentation 


Type of Penile SCC 


Verrucous Very low None 

Papillary Low 
Low Low 
i 


Very High High 


SCC - squamous cell carcinoma; ILN — Inguinal lymph node 


Treatment of Penile SCC 
For details on evaluation and treatment, see page 128. 
Size of Negative Surgical Margin 
1. For excision of the primary tumor, a 2 cm tumor-free margin was 
recommended in the past, but a 5 mm tumor-free margin is now considered 
safe. 
2. For cases of high grade or high T stage, the clinician may consider 
increasing the size of the margin to 8 to 10 mm. 
Penectomy 
1. Partial penectomy 

a. Partial penectomy is indicated for tumors confined to the glans, prepuce, 
or distal shaft. 

b. Partial penectomy removes the distal penis, including the glans, the 
distal corpora, and the distal urethra. Try to leave 2-3 cm of penile length 
because this permits the patient to 
* Maintain some degree of sexual function. 

* Void in a standing position (“upright voiding”). 
c. The urethral stump is used to create a new meatus at the end of the penis. 
d. Local recurrence after partial penectomy is 4%. 
2. Total penectomy 

a. Total penectomy is indicated for invasive tumors of the proximal shaft. 

b. Total penectomy removes all of the penis distal to the pubic bone. 

c. The urethral stump is diverted to the perineum (perineal urethrostomy) 
so the patient must void in a sitting position. 

3. Advanced disease may require more extensive resection including removal 
of the scrotum, perineum, or entire corpus cavernosum. 

4. Stenosis of the new meatus occurs in up to 10% of cases, but the stenosis 
rate can be minimized by spatulating the urethra. 

5. Intraoperative frozen sections are recommended to achieve negative 
margins. 
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Glansectomy 

1. Glansectomy removes all or some of the glans while leaving the corpora 
intact (whereas partial penectomy removes the distal corpora). Partial or 
complete glansectomy may be performed based on the tumor size and 
location. 

2. Compared to partial penectomy, glansectomy is more likely to maintain 
upright voiding and more likely to preserve sexual function. 

3. Glansectomy is typically utilized in men with Ta, T1, or T2 tumors that are 
confined to the glans. 


Penile Sparing Therapy 
1. Penile sparing therapies may be indicated in men who have any of the 
following characteristics. 
a. Men who refuse or who are unfit for penectomy or glansectomy. 
b. Men who want to preserve sexual function and penile anatomy. 
c. Men who have carcinoma in situ (Tis) or low grade Ta or T1 tumors. 

. Penile sparing therapy has a higher local recurrence rate than partial 
penectomy, but these therapies appear to achieve comparable cancer 
specific survival in appropriately selected patients. 

- Before penile sparing therapy, biopsy of the primary tumor is mandatory to 
confirm the presence of cancer. 

4. Penile sparing therapies include 

a. Circumcision—reserved for lesions confined to the foreskin. 
b. Wedge resection—if tension free closure is not possible, use a skin graft. 
c. Mohs’ surgery—removal of tumor layer by layer under microscopic 
control until negative margins are obtained. This is best utilized for 
lesions < 1 cm in diameter. Local recurrence rate is 30%. 
d. Laser ablation or laser excision—the neodymium:YAG, carbon dioxide, 
or KTP lasers are typically used. Local recurrence rate is 20%. 

. Glans resurfacing—abrasive removal of the glans epithelium followed 

by a split thickness skin graft or buccal graft to cover the glans. 

Topical therapy (5-FU or imiquimod)—used mainly for CIS or stage Ta 

(see page 120). Local recurrence rate is 5096. 

g. Radiation—mainly used for men with stage T1 or T3 tumors < 4 cm in 

greatest dimension. 

i Radiation has a higher local recurrence rate than partial or total 
penectomy. 

ii. Recurrence rate after radiation is higher when the cancer is > 4 cm in 
size (i.e radiation is less effective for tumors 7 4 cm in size). 

iii. For stage Tl or T2 tumors that are < 4 cm in size, treatment options 
include brachytherapy alone, external beam radiation (XRT) alone, or 
XRT with systemic chemotherapy. 

iv. For tumors > 4 cm in size or stage T3, XRT is administered with 
systemic chemotherapy. 

v. Side effects of radiation therapy include meatal or urethral stenosis 
(20-35%), glans necrosis (10-20%), and corporal fibrosis. 

vi. Circumcision should be performed before radiation therapy to 
prevent radiation induced phimosis. 


Inguinal Lymph Node Dissection (LND) 

1. Men with non-palpable inguinal lymph nodes (ILNs) at presentation— 
25% will have ILN metastases. JLND when men have non-palpable nodes 
(“early ILND") achieves longer survival than delaying ILND until men 
have recurrence with palpable nodes (“late ILND”). Thus, “early I LND” 
is recommended in men who have non-palpable inguinal nodes and risk 
factors for ILN metastases. 
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2. Primary tumor characteristics that are risk factors for ILN metastasis: 
a. Stage T1b or greater 
b. High grade (especially when the tumor is > 50% poorly differentiated) 
c. Lymphovascular invasion 

. Men with palpable inguinal nodes at presentation—50% have adenopathy 
from inflammation and 50% have adenopathy from metastasis. In the past, 
these men were given 6 weeks of antibiotics to differentiate inflammatory 
adenopathy from malignant adenopathy (node metastases were likely if 
adenopathy persisted after antibiotics), However, immediate biopsy of the 
palpable inguinal nodes (preferably by percutaneous needle biopsy) is now 
the favored diagnostic approach. 

4. After treatment of the primary cancer, the development of palpable 
inguinal lymph nodes during follow up is usually caused by cancer. 

. For patients unwilling or unable to undergo ILND, external beam radiation 

can be delivered to the inguinal nodes. 

Inguinal anatomy 

a. The femoral vessels and the deep inguinal lymph nodes are found in the 
femoral triangle, which is bounded by the sartorius laterally, the 
inguinal ligament superiorly, and the adductor longus medially. 
Progressing lateral to medial (toward the navel), structures in the 
femoral triangle are represented by *N(AVEL)". N = femoral Nerve; A= 
femoral Artery; V = femoral Vein; E = Empty space; L = deep inguinal 
Lymph nodes; structures in parenthesis are within the femoral sheath. 
The anterior surface of the femoral triangle is covered by fascia lata. 

. The fascia lata separates the superficial and deep inguinal lymph nodes. 

. Superficial inguinal lymph nodes—these nodes are superficial to the 
fascia lata and are divided into 5 zones (see diagram below). 

. Deep inguinal lymph nodes—the deep inguinal nodes are deep to the 

fascia lata and are located medial to the femoral vein in the femoral 

triangle [see “N(AVEL)” description above]. The node of Cloquet is the 

most cephalad node in the deep inguinal region. 

The saphenous vein branches from the femoral vein in the deep inguinal 

region. Then, it passes anteriorly through an oval opening in the fascia 

lata (the fossa ovalis) and continues into the superficial inguinal region. 

. During ILND, inguinal skin flaps are developed deep to Scarpa 5 fascia. 
Some surgeons recommend that lymphatic vessels be ligated rather than 
cauterized or clipped. Gentle tissue handling helps prevent skin necrosis. 

. Complications of ILND include lymphocele, wound infection, skin flap 
necrosis, and lower extremity edema. Postoperative compression stockings 
and prophylactic antibiotics may help prevent complications. 
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Zonal Anatomy of the Superficial Inguinal Lymph Nodes (Daseler's Zones) 


Femoral Artery 
Femoral Vein 
Inguinal Ligament 


SL = superior lateral zone 
SM = superior medial zone* 
C -central zone 

IL - inferior lateral zone 
IM - inferior medial zone 


* The sentinel lymph node 
is usually found in the 
superior medial zone. 


Saphenous Vein 
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Standard Template ILND (Radical ILND or Full Template ILND) 


T. 


2. 


3. 


4. 


Superficial node dissection—nodes in all 5 superficial zones are removed. 

The limits of the superficial dissection are 

a. Superior limit — external oblique fascia at level of spermatic cord. 

b. Lateral limit — a sagittal plane through the anterior superior iliac spine 
(ASIS). 

c. Medial limit — a sagittal plane through the ipsilateral pubic tubercle. 

d. Inferior limit — a transverse plane 20 cm inferior to the ASIS. 

Deep node dissection—the deep inguinal nodes are removed from the 

femoral triangle, avoiding dissection lateral to the femoral artery (which 

avoids injury to the femoral nerve and profunda femoris artery). 

During radical ILND, the saphenous vein is ligated where is arises from 

the femoral vein and where it passes through the fossa ovalis. Then, the 

vein segment between the ligatures is removed. 

A sartorius muscle flap is utilized to cover the Limits of 

femoral vessels after radical ILND because it Superficial Dissection 

reduces the incidence оў hemorrhage from the Standard Template 

femoral vessels. The origin of the sartorius is | (shed tino 

mobilized from the anterior superior iliac spine, 

moved medial to cover the femoral vessels, and 

then sutured to the ilioinguinal ligament. 


Modified Template ILND 
1. Compared to the standard ILND, the modified 
ILND consists of . 
a. A shorter skin incision. En = = а 
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b. The area of the superficial dissection is smaller. === 
(the lateral and inferior limits are different from the standard template). 

с. Preservation of the saphenous vein. 

d. No sartorius muscle flap to cover the femoral vessels. 


. Superficial node dissection—nodes in the central zone, superior medial 


zone, and the medial portion of the superior lateral zone are removed, but 

nodes in the inferior zones (which are inferior to the fossa ovalis) are not 

removed. The limits of the superficial dissection are 

* Lateral limit = lateral edge of femoral artery. 

* Inferior limit = the fossa ovalis where the saphenous vein penetrates the 
fascia lata (no dissection of the inferior zones). 

* Superior limit and medial limit = same as for standard template ILND. 


. Deep node dissection—the deep inguinal nodes are removed from the 


femoral triangle, avoiding dissection lateral to the femoral artery. 

Some urologists perform a “superficial” modified template ILND, which 
omits removal of the deep inguinal nodes because studies have shown that 
metastases to the deep inguinal nodes are unlikely if there is no cancer in 
the superficial nodes. However, the original modified ILND described by 
Catalona in 1988 includes removal of the deep inguinal nodes. 


. Compared to standard ILND, modified ILND removes fewer inguinal 


nodes and has a higher false negative rate (0% versus < 5.5%). 
Modified ILND has a lower complication rate than standard ILND. 


. The modified ILND is utilized in men whose inguinal nodes are not 


palpable. When cancer is found in the inguinal nodes during modified 
ILND, convert to a standard (radical) ILND. 
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Pelvic Lymph Node Dissection (PLND) 

1. Penis lymphatics do not drain directly to the pelvic nodes. Inguinal lymph 
node (ILN) metastases must be present before cancer can reach the pelvic 
nodes. It appears that metastases are unlikely to spread from the ILNs to 
the contralateral pelvic lymph nodes. However, one study suggested > 4 
inguinal lymph node metastases may support performing bilateral PLND. 

2. Consider performing ipsilateral PLND in men any of the following 

characteristics: > 2 inguinal ipsilateral node metastases, metastasis in the 
ipsilateral node of Cloquet, tumor extension through the capsule of the 
inguinal lymph nodes (pN3), presence of high grade tumor in the involved 
nodes, or imaging suggests suspicious pelvic nodes. 

. If metastasis are present in > 4 inguinal nodes (total among both sides), 
consider performing bilateral PLND. 


> 


Systemic Chemotherapy 

1. In men with 7 3 positive lymph node found at ILND (e.g. pN2 or pN3), 
adjuvant chemotherapy improves survival. 

2. Chemotherapy may be used when the primary tumor or inguinal node 
metastases are unresectable: e.g. stage T4 or fixed inguinal nodes (cN3). 
Chemotherapy may shrink the tumor enough to permit excision. 

3. Chemotherapy regimens should include cisplatin. Regimens include: 

a. Paclitaxel, ifosfamide, and cisplatin (TIP)—this is the preferred regimen 
for neoadjuvant treatment before node dissection, adjuvant treatment 
after node dissection, and for distant metastatic disease. 

b. 5-FU and cisplatin. 

4. Bleomycin based regimens are no longer recommended because of 
unacceptable toxicity. 


Follow Up and Survival for Penile SCC 


Follow Up 
1. Most recurrences occur within 2 years of treatment; therefore, intensive 
follow up is conducted for the first 2 years after therapy, with less intensive 
follow up thereafter. 
2. Follow up should include 
a. Patient self examination of the penis and inguinal nodes. 
b. Examination by a physician, including penis and inguinal nodes. 
c. After ILND, perform chest imaging and abdominal/pelvic CT or MRI. 
Prognosis and Survival 
1. Men with invasion of the corpus spongiosum (pT2) have a better prognosis 
than men with invasion of the corpus cavernosum (pT3). 
. The following tumor characteristics are indicators of poor prognosis. 
a. Higher primary tumor stage 
b. Higher tumor grade 
c. Perineural invasion 
d. Basaloid or sarcomatoid histology 
e. More extensive lymph node involvement—the most important 
determinant of survival in men with penile SCC is the extent of lymph 
node metastasis. 
3. Prognosis is significantly worse when the lymph node metastases have any 
of the following characteristics. 
a. More than 2 inguinal lymph node metastases. 
b. Bilateral inguinal node metastases. 
c. Pelvic lymph node metastasis. 
d. Extension of tumor through the capsule of a lymph node. 
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2017 AJCC Node Stage | Mean 5-year Overall Survival (range) | 
pNO 8096 (74-100%) 
pNI with only 1 node 
metastasis (75-82%) 
(superficial inguinal) 


pN2 (superficial inguinal) (17-80%) 


pN2 (deep inguinal) 29% (17-40%) 


pN3 (pelvic) 
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TESTICULAR TUMORS 


General Information 
Primary Testicular Tumors 
Germ Cdi Tumors Stromal Tumors Other Е 
(90-95%) (5-10%) (rare) 
Seminoma Leydig Cell Tumor Gonadoblastoma 
Non-seminoma Sertoli Cell Tumor 
Granulosa Cell Tumor 


1. Typical (classic) seminoma is 
a. The most common testis tumor in adults. 
b. The most common tumor in an undescended testis. 
2. Malignant lymphoma is 
a. The most common bilateral testis tumor (when primary and metastatic 
tumors are included). 
b. The most common metastatic tumor of the testis. 
c. The most common testis tumor in men > 50 years old. 
3. Yolk sac tumor—the most common testis cancer in infants and children. 
4. Leydig cell tumor—the most common non-germ cell tumor. 
5. Gonadoblastoma—the most common testis tumor in patients with intersex. 
6. Mixed tumors are more common than pure tumors. 
7. Only 1% of testis tumors in adults are benign. 


Risk Factors for Testis Cancer 

. Cryptorchidism—the higher the testis location, the higher the risk of 
cancer. The highest risk occurs with an intra-abdominal testes. 
Cryptorchidism is more common on the right; thus, testis tumors are more 
common on the right. In males with unilateral cryptorchidism, the 
contralateral descended testis has a slight increased risk of tumor. 

. HIV infection—increases the risk of developing testis cancer. 

. Gonadal dysgenesis with Y chromosome (testicular dysgenesis)—20-30% 
develop testicular tumors (usually gonadoblastomas). These patients 
should undergo prophylactic gonadectomy. 

4. Testicular feminization > 30 years of age—the testes are removed after 

secondary sexual characteristics develop. 

5. Presence of intratubular germ cell neoplasia. 

6. Family history of testis cancer in a father or brother. 

7. Personal history of testis cancer—the cumulative risk of malignancy in the 

remaining testicle is 2-596 by 15 years after orchiectomy. 

8. Infertility—men with infertility are 2.8 times more likely to develop testis 

cancer than the general male population. 

Klinefelter's syndrome—the patient's have an increased risk of 

extra-gonadal (mediastinal) germ cell cancer. 

10. CHEK2 mutation—men with this mutation appear to be 4 times more 
likely to develop testis cancer. 

. Conditions that do not increase the risk of testicular cancer. 

a. Testis atrophy 

b. Trauma is not a cause of tumor, but often prompts medical evaluation. 

c. Testicular microlithiasis in the absence of a solid mass and in the 
absence other risk factors for testis cancer (see page 133). 
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Testicular Microlithiasis 
1. In the past, there was concern that testicular microlithiasis may increase 
the risk of testis cancer. However, more recent data indicates that testicular 
microlithiasis does not increase the risk of testis cancer when there is no 
solid testis mass and no other risk factors for testis cancer (for risk factors 
see page 132). 
2. Testicular microlithiasis without a concomitant solid testis mass 

a. The AUA 2019 guidelines states that testicular microlithiasis in men 
with no solid testis mass and no risk factors for testis cancer does not 
require further evaluation. 

b. For men with testicular microlithiasis (but no solid testis mass) and at 
least one risk for testis cancer, the AUA 2019 guideline recommends 
counselling the patient about the potential increased risk of testis cancer, 
and monitoring the patient with periodic self testis examination and 
follow up with a medical professional. The AUA did not specify what 
the medical follow up should consist of; however, it should include a 
testis exam. Follow up testicular ultrasound may be considered. 

3. Testicular microlithiasis with a concomitant solid testis mass—these 
patients are assumed to have testis malignancy. 


Presentation 
1. Testis tumors are more common on the right because cryptorchidism 

is more common on the right. 
2. Most tumors present with a painless mass 
or swelling in the testis. Exam typically Testicular Tumor 
reveals a firm, non-tender testis mass. 


Testicular pain occurs in only 10% of men 
with testis tumors and is probably caused 
by hemorrhage or infarction of the tumor. 
3. 5-10% of testis cancers present with а 
hydrocele, which may obscure the tumor. 


4. Gynecomastia occurs in 5% of men with 
germ cell cancers and in 30-50% of men with Sertoli or Leydig tumors. 

5. Back pain or abdominal mass can occur with bulky retroperitoneal 
metastases. The presence of a metastasis at diagnosis is more likely with 
nonseminoma than with pure seminoma. 

6. Bilateral testis tumors 
a. 1-3% of tumors are bilateral (including synchronous and metachronous). 
b. Lymphoma is the most common cause of bilateral testis tumors. 


Metastasis From Testis Tumors 
1. Testis tumors usually metastasize by lymphatic spread. Choriocarcinoma 
and yolk sac tumor may also metastasize hematogenously. 

. Retroperitoneal lymph nodes are the most common site of metastasis. The 
retroperitoneal nodes that are used to determine N stage (i.e. the regional 
nodes) include pre-aortic, para-aortic, retro-aortic, interaortocaval, pre- 
caval, para-caval, retro-caval, and nodes along the spermatic vein. Pelvic 
and inguinal nodes are not considered regional unless there was scrotal 
violation. 

3. When the normal lymphatic flow from the testicle has not been altered, 

lymphatic spread occurs in a predictable and stepwise pattern. 

a. Right testis tumors spread to the interaortocaval retroperitoneal nodes. 

b. Left testis tumors spread to the left para-aortic retroperitoneal nodes. 

c. Lymphatic metastases often spread from the right to the left 
retroperitoneum, but they usually do not spread from left to right. 
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4. When the normal lymphatic flow from the testicle has been altered, 
lymphatic metastases may not follow the usual pattern. 
a. Metastasis to the inguinal nodes may occur when 
i. The tumor invades through the tunica vaginalis or into the scrotum. 
ii. There was previous scrotal or inguinal surgery (e.g. inguinal hernia 
repair, orchiopexy, trans-scrotal orchiectomy, trans-scrotal biopsy). 
b. Metastasis to the pelvic nodes may occur when the tumor invades into 
the epididymis or spermatic cord. 
5. Distant non-node metastasis (most to least common)—lung, liver, brain, 
bone, kidney, adrenal, gastrointestinal tract, and spleen. 
6. Spermatocytic seminoma has a very low metastatic potential. 
7. Choriocarcinoma can present with distant metastasis in the presence of a 
small (sometimes clinically inapparent) primary testis tumor. 


Work Up 
1. History and physical exam including genitals, lymph nodes, abdomen, 

neurological, and breasts (check for gynecomastia). 

Scrotal ultrasound with Doppler—both testes should be visualized with 

grey scale images and with Doppler. 

a. Most testis tumors are solid, heterogeneous, and hypoechoic on grey 
scale images and are vascular on Doppler images. 

b. An intra-testicular lesion with solid elements is highly suspicious for 
testis cancer. All solid testis masses should be managed as malignancy 
unless further evaluation confirms a benign process. 

. When malignancy is suspected, obtain the following tests before 
treatment: serum tumor markers (AFP, quantitative B-HCG, LDH), liver 
function tests (check for liver metastasis and hepatic causes of elevated 
AFP), CBC, and creatinine. 

4. If the serum tumor markers are normal, but the testicular ultrasound and/or 
physical exam are inconclusive for solid tumor, then the scrotal ultrasound 
and physical exam should be repeated in 6 to 8 weeks. When repeat 
ultrasound is still inconclusive for tumor or when there is suspicion of a 
benign lesion, then multiparametric testicle MRI with Gadolinium may be 
helpful. However, testicle MRI should not be used routinely for evaluation. 

5. See Initial Management of a Testicular Mass, page 155. 
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Stage for Germ Cell Tumors 
TNM Staging System (AJCC 2017) 
Primary Tumor (T) - Clinical Stage—clinical stage is based on biopsy for pTis 
and based on imaging and/or physical exam for cT4. 
cTx Primary tumor cannot be assessed 
сто No evidence of primary tumor 
cTis Germ cell neoplasia in situ 
cT4 Tumor invades scrotum with or without vascular/lymphatic invasion 


Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., 
Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual, 8th Ed. Springer New York, 
2017. 
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Primary Tumor (T) - Pathologic Stage—pathological stage is based on radical 
orchiectomy. 
pTx Primary tumor cannot be assessed 
РТО No evidence of primary tumor 
pTis Germ cell neoplasia in situ 
pT1 Tumor limited to the testis (including rete testis invasion) without 
lymphovascular invasion 
Subclassification of pT1 applies only to pure seminoma: 
Tla Tumor smaller than 3 cm in size 
Tib Tumor 3 cm or larger in size 
pT2 Tumor limited to the testis (including rete testis invasion) with 
lymphovascular invasion; or 
Tumor invading hilar soft tissue or epididymis or penetrating visceral 
mesothelial layer covering the external surface of the tunica 
albuginea with or without lymphovascular invasion 
pT3 Tumor directly invades spermatic cord soft tissue with or without 
lymphovascular invasion 
pT4 Tumor invades scrotum with or without lymphovascular invasion 
Regional Lymph Nodes (N) - Clinical Stage 
Nx Regional lymph nodes cannot be assessed 
NO No regional lymph node metastasis 
NI Metastasis with a lymph node mass 2 cm or smaller in greatest 
dimension; or 
Multiple lymph nodes, none larger than 2 cm in greatest dimension 
N2 Metastasis with a lymph node mass larger than 2 cm but not larger than 
5 cm in greatest dimension; or 
Multiple lymph nodes, any one mass larger than 2 cm but not larger 
than 5 cm in greatest dimension 
N3 Metastasis with a lymph node mass larger than 5 cm in greatest 
dimension 
Regional Lymph Nodes (N) - Pathologic Stage 
pNx Regional lymph nodes cannot be assessed 
pNO No regional lymph node metastasis 
РМТ Metastasis with a lymph node mass 2 cm or smaller in greatest 
dimension and less than or equal to 5 nodes positive, none larger than 
2 cm in greatest dimension 
pN2 Metastasis with a lymph node mass larger than 2 cm but not larger than 
5 cm in greatest dimension; or more than 5 nodes positive, none 
larger than 5 cm; or evidence of extranodal extension of tumor 
pN3 Metastasis with a lymph node mass larger than 5 cm in greatest 
dimension 


А 5 Used with the permission of 
Distant Metastasis the American College of 
MO No distant metastases Surgeons. Amin, M.B., Edge, 
MI Distant metastases SP reene, Hiet ate) 
м В ancer Staging Manual, 
Mla Non-retroperitoneal nodal or pulmonary 8th Ed. Springer New York, 
metastases 2017. 


Mlb Non-pulmonary visceral metastases 


Serum Tumor Markers (S) - S stage is determined using the nadir value of the 
post-orchiectomy tumor markers. N — upper limit of normal for LDH. 


LDH HCG (mIu/ml) AFP (ng/ml) 
50 Normal & Normal & Normal 
S1 <15xN & < 5,000 & < 1,000 
S2 1.5-10 x М or 5,000-50,000 ог 1,000-10,000 
53 >10xN or > 50,000 or > 10,000 


Sx Marker studies not available or not performed 
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Stage Grouping 
Stage 0 pTis NO MO S0 
Stage I pT1-4 NO мо Sx 
IA pri NO MO 50 
IB рт2 NO MO 50 
pT3 NO MO 50 
рта NO MO 50 
IS Any pT/Tx NO MO S1-3 
Stage II Any pT/Tx N1-3 MO Sx 
ПА Any pT/Tx N1 M0 50 
Any pT/Tx N1 M0 S1 
ПВ Any pT/Tx N2 MO 50 
Any pT/Tx N2 MO S1 
IIC Any pT/Tx N3 MO 50 
Any pT/Tx N3 MO S1 
Stage Ш Any pT/Tx AnyN MI Sx 
IIIA Any pT/Tx AnyN Mla 50 
Any pT/Tx AnyN Mla S1 
ШВ Any pT/Tx N1-3 MO S2 
Any pT/Tx AnyN Mla S2 
ШС Any pT/Tx NI-3 мо 53 
Any pT/Tx AnyN Mla S3 
Any pT/Tx AnyN MIb Any $ 


Used with the permission of the American College of Surgeons. Amin, M.B., Edge, S.B., 
Greene, F.L., et al. (Eds.) AJCC Cancer Staging Manual, 8th Ed. Springer New York, 
2017. 


IGCCCG Risk Categories for Stage IIC and Stage III Germ Cell Tumors 


Risk Status Nonseminoma 


Ala the following: : All of the following: 
* Testicular or retroperitoneal s Any primary aite 
Good Risk primary tumor y pamay 
* М0 or Mla 
• M0 or Mla eN 1 AFP 
* S0 or S1* ome 
All of the following: 


All of the following: 
* Any primary site 
e Mib 
e Normal AFP 


e Testicular or retroperitoneal 
Intermediate Risk primary tumor 

* M0 ог Mla 

• S2* 


Any of the following: 
* Mediastinal primary tumor No patients are 
e Mib classified as poor risk 
• S3* 
From J Clin Oncol, 15(2): 594, 1997 (the International Germ Cell Consensus 
Collaborative Group). For survival based on these risk groups, see page 153. 
* For IGCCCG risk, S stage is determined on the first day of chemotherapy. 


Poor Risk 


CT Scan of Abdomen and Pelvis 

1. CT cannot differentiate between cancer, teratoma, necrosis, or fibrosis. 

2. Abdominal CT has a 30% false negative rate (i.e. up to 30% of men with a 
normal abdominal CT will have tumor in the retroperitoneal nodes). 
Therefore, CT accurately stages approximately 70% of patients. 

. For initial staging, CT of the abdomen and pelvis should be performed 
with oral and intravenous contrast (if no contraindication exists). 
. If the abdominal CT shows tumor, obtain a chest CT. 
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Tumor |Half-life 
Marker | (days) 
AFP 


Serum Tumor Markers 
1. Tumor markers are measured before and after 
orchiectomy; however, S stage is determined using the 

nadir value of the post-orchiectomy tumor markers. 57 

2. Beta-human chorionic gonadotropin (B-HCG) 

a. B-HCG is produced by syncytiotrophoblasts. 

b. B-HCG is always elevated when choriocarcinoma is present. 

c. Elevation of B-HCG can also occur with 
i Marijuana use. 

ii. Hypergonadotropic hypogonadism (see page 538)—high levels of 
LH can cross react with some assays for HCG, resulting in a falsely 
high B-HCG. 
iii. Other cancers—liver, biliary, pancreatic, gastric, lung cancer, etc. 
iv. Hyperthyroidism 
v. Antibodies that interfere with an HCG assay (heterophile antibodies). 
3. Alpha-fetoprotein (AFP) 

a. AFP is never elevated in pure choriocarcinoma or in pure seminoma. 

b. Elevation of AFP can also occur with 
i. Infants < 1 year old—it is normal for newborns to have elevated AFP, 

which usually declines to the low adult levels by one year of age. 

ii. Liver dysfunction—hepatitis, cirrhosis, etc. 

iii. Other cancers—liver, biliary, pancreatic, gastric, and lung cancer. 

iv. A portion of the male population has AFP levels up to 25 ng/ml in the 
absence of an abnormality (normal AFP is usually less than 8 ng/ml). 
When AFP level is above the normal cut off, but is less than 25 ng/ml 
and relatively stable, this finding is usually not from testis cancer. 

v. Other rare causes—ataxia telangiectasia, hereditary tyrosinemia, 
hereditary persistence of AFP, and antibodies that interfere with the 
AFP assay (heterophile antibodies). 

4. Lactate dehydrogenase (LDH) 

a. The predominant LDH isoenzyme in testis cancer is LDH-1, but total 
LDH is usually measured because the other isoenzymes are negligible. 

b. LDH may be elevated in seminoma or nonseminoma. 

c. The magnitude of LDH elevation correlates with the volume of cancer. 

d. Elevation of LDH can occur with many other conditions, including liver 
disease, heart disease, kidney disease, other cancers, certain types of 
anemia, certain infections, skeletal muscle injury, etc. 

e. LDH is a less specific marker for testis cancer than B-HCG and AFP; 
therefore, treatment decisions should not be made based on a mild 
elevation of LDH (e.g. < 3 times the upper limit of normal) when the 
B-HCG and AFP are normal. 


Gonadal Stromal Tumors 


Granulosa Cell Tumors 
1. Granulosa cell tumor is a rare benign tumor that usually occurs in the 
neonatal period. 7596 are diagnosed within 1 month of birth. 
2. Orchiectomy is curative. 


Sertoli Cell Tumors 
1. 10% of Sertoli cell tumors are malignant. The only reliable indicator of 
malignancy is the presence of metastasis. 
2. Sertoli cell tumors may secrete estrogen or testosterone. 
3. Presentation—painless testis mass. Virilization or gynecomastia may occur. 
4. Treatment—non-metastatic Sertoli cell tumors are treated with 
orchiectomy followed by surveillance. 
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Leydig Cell Tumors 

1. 10% of Leydig cell tumors are malignant. The only reliable indicator of 

malignancy is the presence of metastasis. 

2. Histology—eosinophilic cells, extracellular Reinke 5 crystals (cigar shaped 

or lobular shaped red crystals). 

3. Leydig cell tumors may produce testosterone and 17-ketosteroid. 

4. Presentation—children usually present with precocious puberty (e.g. 
virilizing features such as pubic hair, masculine voice, and prominent 
external genitals). Adults often present with impotence, low libido, and 
feminizing features such as gynecomastia. Klinefelter's syndrome, adrenal 
cancer, and congenital adrenal hyperplasia may cause similar symptoms. 

. Treatment—non-metastatic Leydig cell tumors are treated with 
orchiectomy followed by surveillance. The persistence of virilizing or 
feminizing features after orchiectomy is not necessarily an indication of 
residual tumor because these changes can be irreversible. Metastatic 
tumors are often resistant to chemotherapy and radiation. 


Germ Cell Neoplasia In Situ (GCNIS) 


General Information 
1. Previously used names for GCNIS include intratubular germ cell neoplasia 
and carcinoma in situ. 
2. GCNIS is a non-invasive precursor of germ cell cancer (i.e. it is pre- 
malignant). 

. Risk factors for GCNIS—risk factors for GCNIS include: history of germ 

cell cancer (gonadal or extragonadal), atrophic testicle (« 12 cc), 

cryptorchidism, intersex, infertility, and age < 40 years old. 

a. When a testicular germ cell tumor is present, the surrounding 
parenchyma of the ipsilateral testis contains GCNIS in over 80% of 
cases and the parenchyma of the contralateral testicle contains GCNIS in 
5% of cases. 

b. In men with multiple risk factors (e.g. a male with testis cancer and 
atrophy of contralateral testicle), the risk of GCNIS in the contralateral 
testis increases to at least 33%. 

For patients with testicular germ cell cancer, some clinicians advocate for 

biopsy of the contralateral testicle if it is undescended or markedly 

atrophic (because these testes have a high risk of having GCNIS). 

When GCNIS is untreated, approximately 50% of men will develop a germ 

cell cancer in the involved testis within 5 years. 

. GCNIS does not elevate serum tumor markers. Testicle biopsy is the only 
way to diagnose GCNIS. Testicle biopsy is done through inguinal 
exploration (the approach should not be trans-scrotal). 

a. Two separate testis sites should be biopsied. 3 cubic mm of tissue is 
removed at each site and preserved in Bouin's solution (not formalin). 

b. In adult males with germ cell testis tumors, biopsy of the contralateral 
testicle (at the time of orchiectomy) may be offered when the risk of 
GCNIS is high (i.e. multiple risk factors for GCNIS are present). 

c. In prepubertal males with germ cell tumors, biopsy of the contralateral 
testis is unnecessary because children rarely have GCNIS. 

d. History of cryptorchidism is a risk factor for GCNIS in adults; however, 
testis biopsy at the time of prepubertal orchiopexy is not recommended 
because the natural history of GCNIS in children is not well 
characterized. 
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Treatment 

1. Controversy exists regarding whether it is necessary to diagnose and treat 
GCNIS. It is unclear if treating GCNIS improves survival compared to 
treating a germ cell cancer if it develops. Since the cure rate of germ cell 
cancers is high, some experts advocate not diagnosing or treating GCNIS 
unless it turns into a germ cell cancer. 

2. Management options for GCNIS include surveillance, radical inguinal 
orchiectomy, testis radiation, or systemic chemotherapy. 

а. Treatment with radiation, chemotherapy, or orchiectomy can cause 
hypogonadism and infertility. 
b. Radiation is less likely to cause hypogonadism than orchiectomy, but 
both treatments eliminate sperm production from the treated testicle. 

. Orchiectomy or radiation will cure almost all cases of GCNIS, but 

chemotherapy cures only 66% of cases. 

d. If a patient wishes to preserve fertility and/or testosterone production, 
then surveillance is the best option. If neither fertility nor testosterone 
production are a concern, then orchiectomy is the preferred treatment. 
Radiation is an option, but it can impair fertility and 5096 develop 
hypogonadism. In most cases, chemotherapy is not recommended for 
the treatment of GCNIS because of its inferior cure rate. 

. Surveillance—in men with a solitary testicle or men who wish preserve 

fertility and/or testicular testosterone production, surveillance is usually 

recommended because other treatments can cause infertility and 
hypogonadism. Follow up is performed on a regular schedule and includes 
scrotal ultrasound, physical exam by a doctor, and physical exam by the 
patient (self testis exams). 

Orchiectomy—achieves 100% cure in the treated testicle, but has the 

highest risk of hypogonadism among the management options. 

External beam radiation to the testicle—achieves > 97% cure in the treated 

testicle, but 50% of patients will require testosterone replacement for post- 

radiation hypogonadism. The treatment dose is 18-20 Gy. 

Chemotherapy—eradicates GCNIS in approximately 66% of cases. 

a. In most cases, chemotherapy is not recommended for treating GCNIS 
because of its systemic side effects and its lower cure rate. However, it is 
an excellent option for men who will already be undergoing 
chemotherapy for a germ cell cancer. 

b. Since the cure rate is only 66% after chemotherapy, post-chemotherapy 
biopsy of the testis can be performed to confirm resolution of GCNIS. 
However, the biopsy should be performed > 2 years after chemotherapy. 
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Seminoma 


Types of Seminoma 
1. Classic or typical seminoma (95% of seminomas) 

a. Gross pathology—lobulated and pale color. 

b. Histology—large uniform cells with clear 
cytoplasm and distinct cell borders. The 
nucleus may have 2 nucleoli or a single 
eccentric nucleolus (which makes the nucleus 
look like a “fried egg"). 

i. Syncytiotrophoblasts (which produce 
B-HCG) are present in 10% of cases; thus, 
10% of seminomas produce B-HCG. 

ii. Lymphocytic infiltrate is present in 20% of cases. 


"Fried egg" nucleus 
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c. Anaplastic seminoma—this term is of historical interest and is no longer 
used. It referred to classic seminoma with high mitotic activity. It 
became evident that mitotic activity did not impact prognosis; therefore, 
this designation was not useful and it was abandoned. 

2. Spermatocytic seminoma (5% of seminomas) 

a. Histology—cells of varying size that resemble maturing spermatogonia. 

b. Most spermatocytic seminomas are pure (i.e. they are not mixed with 
other germ cell cancers). 

c. Cryptorchidism does not increase the risk of spermatocytic seminoma 
(i.e. it does not occur more frequently in the undescended testicle). 

d. Spermatocytic seminoma presents at an older age than typical seminoma 
(usual presenting age > 50 versus 30-40 years, respectively). 

e. Spermatocytic seminoma rarely metastasizes. 

f. Spermatocytic seminoma is usually treated with radical inguinal 
orchiectomy and surveillance because of its low metastatic potential. 


General Information on Seminoma 

1. The diagnosis of pure seminoma requires a normal AFP and orchiectomy 

histology demonstrating only seminoma (no nonseminoma elements). 

2. Seminoma is the most common germ cell tumor (65% of germ cell tumors). 

3. Age of presentation—spermatocytic seminoma presents at an older age 

than classic seminoma (peak age > 50 versus 30-40 years, respectively). 

4. At presentation, most cases of pure seminoma are confined to the testis 
(i.e. not metastatic). Metastases usually occur in the retroperitoneal lymph 
nodes. See Metastasis from Testis, page 133. 

. Pure seminoma never secretes AFP, but it secretes B-HCG in 10% of cases. 

. Seminoma is radiosensitive and chemosensitive. 

. If histology shows only seminoma, but AFP is elevated, then the patient is 
assumed to have a unidentified non-seminoma elements, and is treated as a 
mixed germ cell tumor. 
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Nonseminoma 


Mixed Germ Cell Tumor 
1. Mixed germ cell tumors are a mixture of seminoma and nonseminoma. 
2. Mixed germ cell tumors are treated using the protocol for non-seminoma. 


Embryonal Carcinoma 

1. Usual presenting age — 25-35 years old. 

2. Gross pathology—a grey/white fleshy mass with poorly defined capsule. 
Necrosis and hemorrhage are often present. 

3. Histology—epithelial-like cells that form papillary projections. 

4. Tumor markers—may secrete AFP and/or B-HCG. 

5. Of the nonseminoma tumors, embryonal carcinoma is the most 
undifferentiated tumor. It has the capability to differentiate into any of 
other type of nonseminoma. 


Yolk Sac Tumor 
1. Usual presenting age — children « 10 years old. Most present at age « 2. 
2. Gross pathology—a yellow or pale grey mass. 
3. Histology—epithelial-like cells that form cystic spaces. Schiller-Duvall 
bodies, embryoid bodies, and hyaline globules may be seen. 
4. Tumor markers—may secrete AFP and/or B-HCG. 
5. Metastasis—often metastasizes hematogenously, especially to the chest. 
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Choriocarcinoma 
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4. 
5. Metastasis—early hematogenous spread, especially to the lungs. There 


6. 


. Usual presenting age — 20-30 years old. 
. Gross pathology—a grey white mass that tends to be peripheral in testis, 


and often has a central region of hemorrhage. 


. Histology—syncytiotrophoblasts (multiple nuclei, eosinophilic cytoplasm, 


secrete B-HCG) and cytotrophoblasts (single nucleus, clear cytoplasm). 
Tumor markers—never secretes AFP and always secretes B-HCG. 


may be a small primary testis tumor, but a large volume of metastasis. 
Choriocarcinoma has the worst prognosis of all testis tumors. 


Teratoma 
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. Usual presenting age — 25-35 years old. 
. Gross pathology—teratoma is often cystic (the cyst lining stains positive 


for CEA). Gross appearance depends on the type of tissue that is present. 


. Histology—multiple germ cell layers in different stages of maturation: 


endoderm (gastrointestinal, respiratory tissue), mesoderm (bone, cartilage, 
muscle), or ectoderm (squamous epithelium, neural tissue). Teratoma is 
sometimes classified as having mature or immature elements, but this 
classification is of unknown significance and does not alter management. 
Tumor markers—teratoma may secrete AFP. 

Teratoma is resistant to chemotherapy and radiation; therefore, it requires 
surgical resection. 


. Although teratoma usually grows slowly, sometimes teratoma 


demonstrates rapid growth that encases or invades nearby structures 
(“teratoma growth syndrome"). 


. Rarely, teratoma can de-differentiate into somatic (non-germ cell) 


malignancies, such as sarcoma or adenocarcinoma. This condition is 
called teratoma with somatic type malignancy. The previously used term 
"teratoma with malignant transformation" is no longer recommended. 
Prepubertal teratoma usually behaves in a benign fashion (i.e. it does not 
metastasize or degenerate into somatic malignancy). Although post 
pubertal teratoma appears histologically benign, it has the potential to 
behave in a malignant fashion: it can de-differentiate into somatic 
malignancy and it can grow and invade local structures. 


Tumor | Age of Secreted Therapy 


Usual Markers Response to Common Pathology 
Onset | AFP |B-HCG|Radiation| Chemo Findings 


Schiller-Duvall bodies, 


Yolk Sac | «10 |Maybe| Maybe | Resistant | Sensitive embryoid bodies, 


hyaline globules 


carcinoma 


Chorio: Syncytiotrophoblasts, 


20-30 | Never | Always | Resistant | Sensitive cytotrophoblasts, 
central hemorrhage 


Embryonal| 25-35 |Maybe| Maybe | Resistant |Sensitive| Papillary projections 


Teratoma | 25-35 |Maybe| Never | Resistant | Resistant Multiple germ cell layers, 
often cystic 
Typical Clear cytoplasm, 
Mi 30-40 | Never | Maybe | Sensitive |Sensitive| distinct cell borders, 
Seminoma 


"fried egg" nucleus 
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Gonadoblastoma 


1. Gonadoblastoma is a rare benign tumor that occurs almost exclusively in 
patients with gonadal dysgenesis from an intersex disorder. 

2. Although gonadoblastoma is benign, 60% undergo transformation into a 
malignant germ cell tumor. Thus, bilateral gonadectomy is recommended. 

3. Gonadoblastoma usually presents during or after puberty in phenotypic 


females with virilization or in males with hypospadias and cryptorchidism. 


Treatment 


Before Treatment 

1. Obtain serum tumor markers (AFP, B-HCG, and LDH), liver function tests, 

complete blood count, and creatinine. 

2. Counsel the patient regarding the potential side effects of surgical excision 

of the mass, including infertility and hypogonadism. 

3. Discuss the option of placing a testicular prosthesis. 

4. In patients of reproductive age, offer sperm banking prior to cancer 

treatment (ideally, the patient should preserve sperm before orchiectomy). 

Surgical Excision of the Testis Mass 

1. Avoid trans-scrotal biopsy and trans-scrotal surgery. 

2. In adults at high risk for GCNIS (i.e. multiple risk factors present; see 
page 138), consider biopsy of the contralateral testicle during tumor 
excision. In prepubertal males, biopsy of the contralateral testis is 
unnecessary because children rarely have GCNIS. 

. Radical inguinal orchiectomy—when malignancy is suspected, radical 
inguinal orchiectomy is the preferred treatment for men with a normal 
contralateral testicle. Through an inguinal incision, the testis and its 
surrounding tunica vaginalis are excised en bloc with the ipsilateral 
spermatic cord up to the internal inguinal ring. 

4. Testis sparing excision 

а. The rational for testis sparing is to preserve as much gonadal function as 
possible (i.e. preserve fertility and testosterone production). In adults, 
testis sparing is often done only when serum testosterone is adequate 
and preservation of fertility is desired (the testis may as well be removed 
if fertility is irrelevant and hypogonadism is already present). 

. Testis masses that are non-palpable and < 2 cm in size are benign in at 

least 50% of cases. The AUA 2019 guideline states that testis sparing 

surgery should be offered to patients with testis masses < 2 cm, whereas 
the EAU 2021 guidelines did not specify a size cut-off, stating that the 
mass should be “suitable for enucleation.” 

Testis sparing is reasonable when the patient wishes to preserve gonadal 

function and any of the following conditions are present. 

i Tumor іп a solitary testicle 

ii. The contralateral testicle is poorly functioning (i.e. it contributes 

minimally to fertility and/or testosterone production). 

iii. Synchronous bilateral testis tumors. 

iv. Tumor that is likely benign—e.g. when the serum tumor markers are 

normal and tumor size is < 2 cm in greatest dimension. 

Testis sparing surgery has a higher local recurrence rate than radical 

orchiectomy (11% versus 0%). The risk of local recurrence is higher for 

seminoma than for non-seminoma. Options for adjuvant treatment to 
reduce local recurrence include radiation to the ipsilateral testicle (for 
seminoma) or chemotherapy (for seminoma or non-seminoma). 
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Before testis sparing surgery, counsel the patient about the risk of 
infertility, hypogonadism (requires testosterone replacement in 796), 
ipsilateral testis atrophy (3%), intraoperative radical orchiectomy, local 
recurrence, and need for adjuvant therapy to reduce local recurrence. 
For testis sparing, mobilize the testis and spermatic cord through an 
inguinal incision. Occlude the spermatic cord and excise the mass. 
Frozen sections determine if the mass is benign and if surgical margins 
are negative. If it takes a long time to obtain the results of the frozen 
sections, then cool the testis to reduce ischemia from prolonged 
spermatic cord occlusion. If the entire mass cannot be excised with testis 
sparing, then perform radical orchiectomy. 

In adults with a germ cell tumor, obtain multiple biopsies of the normal 
ipsilateral testis tissue to check for GCNIS (the surrounding ipsilateral 
testis parenchyma contains GCNIS in over 80% of cases). The presence 
of GCNIS increases the risk of local recurrence of germ cell cancer. See 
page 138 for biopsy technique and treatment of NGCIS. 


After Excision of a Germ Cell Testis Cancer 
1. Obtain post-orchiectomy serum tumor markers 


a. 


с 


Monitor serum tumor markers until the nadir values are reached. 
Postoperatively, it usually takes > 5 half lives to eliminate excess 
circulating markers. Five half lives is 1-2 weeks for B-HCG (ТИ = 1-3 
days), 3 weeks for LDH (ТИ = 4.0-4.5 days), and 5 weeks for AFP 
(ТУ, = 5-7 days). 5 stage is determined using the nadir value of the 
post-orchiectomy markers. 


. Small post-orchiectomy elevations of tumor markers may not be caused 


by testis cancer, especially in patients with no visible metastatic disease. 
Evaluate these patients for an alternate etiology of marker elevation (see 
page 137) and monitor the marker levels. Patients with microscopic or 
undiscovered metastatic disease typically have a consistent rise in the 
tumor marker, whereas patients with a non-malignant source of the 
marker elevation usually have a relatively stable marker level. 


2. Imaging for staging 


a. 


b. 
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For cross sectional imaging, CT with IV contrast is preferred, but MRI 
with Gadolinium may be used if iodinated contrast is contraindicated. 
Abdomen and pelvis cross sectional imaging— performed on all patients 
with testis cancer, preferably by CT with IV contrast. 


. Chest imaging—for clinical stage IA or IB pure seminoma (i.e. normal 


tumor markers and normal CT abdomen/pelvis), chest x-ray is preferred 
over chest CT (if chest x-ray is abnormal, then obtain a chest CT with IV 
contrast). Chest CT with IV contrast is preferred in all other patients, 
including patients with nonseminoma, abnormal chest x-ray, metastasis 
on physical exam or on abdomen/pelvis CT (i.e. stage II or Ш), or an 
elevated post-orchiectomy tumor marker (including stage IS). 

Brain MRI with and without contrast should be done when any of the 
following criteria are present. 

i. Neurologic signs or symptoms are present. 

ii. B-HCG > 5000 IU/L 

iii. AFP > 10,000 ng/ml 

iv. Extensive lung metastases 

v. Non-pulmonary visceral metastasis 


. Bone scan can be performed when clinically indicated. 


In patients with normal post-orchiectomy serum tumor markers but 
imaging is inconclusive for metastasis, then consider repeat imaging in 4 
to 8 weeks. This additional imaging may clarify the extent of disease 
before management is finalized. 
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3. In patients with pure seminoma in the orchiectomy specimen, there are two 
findings on post-orchiectomy tumor markers that suggest the patient also 
has nonseminoma. 

a. В-НСС > 1000 IU/L—B-HCG elevation over 1000 [U/ml is rare with 
pure seminoma. Review the orchiectomy specimen to see if 
nonseminoma may have been missed on the initial evaluation. 

b. Elevated AFP—elevated AFP can occur for two main reasons. 

i. AFP source is not from testis cancer—evaluate the patient for other 
causes of AFP elevation (see page 137). 

ii. AFP source is from nonseminoma testis cancer—in this case, there is 
nonseminoma present somewhere in the patient. Review the 
orchiectomy specimen to see if nonseminoma may have been missed 
on the initial evaluation. Also, conduct a thorough evaluation for 
metastatic disease. 

4. Assign a TNM stage and group. For patients with stage IIC or III cancer, 
assign a IGCCCG risk category (page 136). 

5. The AUA 2019 guidelines recommends that treatment decisions be based 
on imaging that was performed within the previous 4 weeks and tumor 
markers performed within the previous 10 days. 

6. Evaluation and treatment of adults—see page 155. 

7. Evaluation and treatment of children—see page 145. 


After Excision of a Non-Germ Cell Testis Cancer 

1. Testis lymphoma—treated with systemic therapy (lymphoma is considered 
a systemic disease even if it is present only in the testis). 

2. For treatment of gonadal stromal tumors, see page 137 (e.g. Leydig cell 
tumors, sertoli cell tumors, granulosa cell tumors). 

3. For patients with stage I or stage II non-seminoma germ cell cancer whose 
orchiectomy specimen contains teratoma with somatic type malignancy, 
then the preferred treatment is full template bilateral RPLND. These 
tumors are typically resistant to chemotherapy and radiation. 

Scrotal Violation in Testicular Malignancy 

1. Scrotal violation occurs with pT4 (tumor invades the scrotum), trans- 

scrotal orchiectomy, or trans-scrotal biopsy. Scrotal violation can alter the 

normal lymphatic drainage from the testis, which means lymphatic spread 
from testis cancer can go to the superficial inguinal nodes. Previous 
inguinal surgery may also alter the lymphatic drainage from the testicle, 
allowing cancer to spread to the ipsilateral inguinal and iliac nodes. 

. Trans-scrotal biopsy and trans-scrotal orchiectomy 

a. If there is a suspicion of testis cancer, trans-scrotal biopsy and trans- 
scrotal orchiectomy are avoided because they increase the risk of local 
recurrence compared to radical orchiectomy and they can alter the 
lymphatic drainage so that cancer can spread to the inguinal nodes. 

b. Although trans-scrotal biopsy and trans-scrotal orchiectomy increase 
the risk of local recurrence, they do not alter systemic relapse or overall 
survival. Local recurrence occurs in 2.5% in men with scrotal violation 
compared to 0% in men without scrotal violation. 

c. Among men who underwent excision of the scrotal scar after scrotal 
violation, only 9.3% had residual tumor in the resected specimen. 

. Treatment—the optimal treatment is unclear, but consider the following. 

a. If stage T4 is suspected at the time of orchiectomy, then orchiectomy 
should probably been done with en bloc excision of the involved portion 
of the scrotum. 

b. After trans-scrotal biopsy, perform a radical inguinal orchiectomy and 
consider en bloc excision the biopsy tract and the scrotal scar. 
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c. After trans-scrotal orchiectomy, the AUA 2019 guideline states that 
adjunctive therapy “may rarely be considered...for local control..." 
because only 2.5% of these patients have local recurrence. Adjunctive 
treatment options include excision of the scrotal scar or radiation of the 
ipsilateral hemiscrotum (for seminoma only). 

d For patients with seminoma and scrotal violation who will be 
undergoing radiation, the field can be modified to include the ipsilateral 
iliac and inguinal lymph nodes, and the ipsilateral hemiscrotum. 

4. Follow up—include inguinal lymph node palpation in the physical 
examination and include the inguinal and pelvic lymph nodes on imaging. 

Testis Tumors in Prepubertal Boys 
1. For testis cancer, a child is defined as a prepubertal male. 

2. Compared to adults, testis tumors in children are: 
a. More likely to be benign (> 50% in children versus 1% in adults). 
b. Usually pure (germ cell tumors in adults are usually mixed). 
c. Less likely to present with metastases. 
d. Teratoma almost always behaves in a benign fashion (teratoma can have 
malignant behavior in adults). 
e. Seminoma is exceedingly rare in children (but it is common in adults). 

- Most testis tumors in children are yolk sac tumors or teratomas. 

Embryonal carcinoma, choriocarcinoma, and seminoma are rare. 

a. Yolk sac tumors can secrete AFP and/or B-HCG. Note that it is normal 
for infants less than one year of age to have an elevated AFP. 

b. Teratoma is almost always benign in prepubertal children. 

c. Treatment of nonseminoma in children (see Part 4 below) 

i. Not pure teratoma—these tumors have malignant behavior. Stage IA 
or IB cancers are treated with radical inguinal orchiectomy and 
surveillance. Stage IS, II, or III are treated with radical inguinal 
orchiectomy and chemotherapy. 

i. Pure teratoma—in prepubertal boys, teratoma is almost always 
benign and usually presents as stage IA (confined within the testis); 
thus, testis sparing is an option. Teratomas are treated with 
orchiectomy (radical or testis sparing) and surveillance. 

4. Granulosa cell tumor—a rare benign stromal tumor that usually presents in 
the newborn. 75% of these tumors present within one month of birth. 
Orchiectomy is curative. 

5. If desired, a testicular prosthesis may be placed after puberty. 


~ 


=: 


Part 4 - Treatment of Germ Cell Testis Tumors in Prepubertal Children 


Seminoma 


Stage IA or IB | | Stage IS, II, Ш 


i Chemotherapy | | Best treatment 


BEP = bleomycin, etoposide, and cisplatin 


146 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Seminoma Stage IA or IB—Surveillance, Radiation, or Chemotherapy? 
1. Surveillance is the preferred management for most men with stage IA or IB 
pure seminoma who will be compliant with follow up. 

a. Rationale—the retroperitoneal nodes harbor occult cancer in « 20% of 
men with clinical stage NO (no adenopathy on CT). If all stage I men 
receive treatment, over 80% will be treated unnecessarily. 

b. Disadvantages—surveillance has a higher relapse rate than treatment. 
Strict compliance and intensive follow up are required. Patients may 
have more psychological stress (worry about the higher recurrence rate). 

c. Tumor size > 4 cm and rete testis invasion may increase the risk of 
relapse, but the data are conflicting. Thus, the NCCN and AUA 
discourage using these characteristics to guide treatment. 

d. Relapse rate at 5 years is 15-20% for all stage I men undergoing 
surveillance. Relapse usually occurs in the retroperitoneal lymph nodes. 
Most relapses occur within 2 years of orchiectomy, with « 196 of 
relapses occurring after 5 years. 

e. Treatment of relapse—restage and treat (XRT or chemotherapy). 

2. Abdominal external beam radiation (XRT)—see page 148. 

a. Rationale—occult metastases in the retroperitoneal nodes are treated. 
XRT requires less intensive follow up than surveillance. 

b. Disadvantages—XRT doubles the risk of death from cardiac disease and 
doubles the risk of secondary (non-germ cell) cancer. 

c. Relapse rate at 5 years is 3-5%. Relapses usually occur outside the 
retroperitoneum (i.e. outside the radiation field), primarily in the thorax 
(lung, mediastinal nodes, supraclavicular nodes). When the iliac nodes 
are not radiated, the pelvic nodes are also a common site of relapse. 

d. Treatment of relapse—chemotherapy. 

. Chemotherapy—one or two cycles of carboplatin. 

a. Rationale—occult metastases will be treated and it requires less 
intensive follow up than surveillance. Chemotherapy results in a lower 
incidence of contralateral germ cell testis tumors compared to XRT. 

b. Disadvantages—myelosuppression, worse fertility, and possible small 
risk of cardiovascular toxicity. Other long-term side effects of 
chemotherapy are not well defined. 

Relapse rate at 5 years is 4-6% for 1 cycle and 2% for 2 cycles of 
carboplatin. Relapses usually occur in the retroperitoneal lymph nodes. 
Optimal treatment of relapse is unknown. 


i: " External Beam | Chemotherapy: 
Morbidity Tow 
Cancer specifie survival | 99% 


4-6% (1 cycle) 
; Retroperitoneal 
Usual location of relapse Nodes. 


2% (2 cycles) 
Treatment of relapse XRT or Chemo 


Retroperitoneal 
Nodes 
XRT or Chemo 
XRT = external beam radiation; chemo = systemic chemotherapy 
* Relapses occur primarily in the thorax (mediastinal or supraclavicular nodes, lung). 
When iliac nodes are not radiated, pelvic nodes are also a common site of relapse. 
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Nonseminoma Stage IA or IB—Surveillance, RPLND, or Chemotherapy? 

1. Surveillance is preferred for compliant men with stage IA. Options for 
management of stage IB include surveillance, chemotherapy, or RPLND. 

2. Surveillance 
a. Rationale—the retroperitoneal nodes harbor occult cancer in 30% of 

men with clinical stage NO (no adenopathy on CT). If all stage I patients 
receive treatment, 70% will be treated unnecessarily. 

b. Disadvantages-surveillance has a higher relapse rate than treatment. 
Strict compliance and intensive follow up are required. Patients may 
have more psychological stress (worry about the higher recurrence rate). 

. Risk factors for relapse include lymphovascular invasion (LVI), stage 
pT2 or higher, > 50% of the tumor is embryonal cell carcinoma, absence 
of yolk sac tumor, and proliferation rate > 70% based on MIB-1 
staining. LVI is the most important factor for predicting occult 
metastasis in the retroperitoneal lymph nodes. Risk factors other than 
LVI probably do not contribute independent prognostic information; 
therefore, they are usually not used for clinical management. 

d. Relapse rate is 25% among all stage I men, 15-20% when ІМІ is absent, 
and 50% when LVI is present. Most relapses (60%) occur in the 
retroperitoneum. Most relapses occur within 2 years of orchiectomy, 
with < 1% of relapses occurring after 5 years. 

e. Treatment of relapse—chemotherapy. 

3. Retroperitoneal lymph node dissection (RPLND)—see page 148. 

a. Rationale—occult retroperitoneal metastases are treated and less 
intensive follow up is required compared to surveillance. 

b. Disadvantages—it is invasive, has a risk of ejaculatory dysfunction, and 
small long-term risk of bowel obstruction with transperitoneal RPLND. 

c. Relapses occur in 10% of men who are pNO. Relapses usually occur 
outside the retroperitoneum (retroperitoneal relapses are rare). 

d. Treatment of relapse—chemotherapy. 

4. Chemotherapy—stage IA receives 1 cycle of bleomycin, etoposide, and 

cisplatin (BEP). Stage IB receives 1 or 2 cycles of BEP. 

a. Rationale—it is less invasive than RPLND, occult metastases are treated 
(even those outside the retroperitoneum), relapse is lower than the other 
options, and less intensive follow up is needed compared to surveillance. 

b. Disadvantages—it does not treat teratoma (see page 150), it may cause 

infertility, there is small risk of secondary malignancy with etoposide, 

there is a small long term risk of cardiovascular disease, and many long- 
term effects of chemotherapy not well defined. 

Relapse rate is < 3%. Relapses usually occur in the retroperitoneum. 

Treatment of relapse—RPLND and/or chemotherapy. Retroperitoneal 

relapses usually contain teratoma and should be treated with RPLND. 


Stage I " Chemothera; 
Р: aoii Surveillance 
Morbidity 
Cancer specific survival 
Relapse rate 
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Retroperitoneal Outside Retroperitoneal 
Nodes Retroperitoneum Nodes 

Treatment of relapse Chemo RPLND{ ог chemo 

Relapse rate is 25% among all men, 15-20% when lymphovascular invasion is 
absent (pT1), and 50% when lymphovascular invasion is present (pT2). 

* In men undergoing surveillance after RPLND, the relapse rate is approximately 10% 
for stage pNO, 25% for stage pN1, 50% for stage pN2, and >90% for stage pN3. 

f Relapses usually contain teratoma; therefore, they often require surgical excision. 


Usual location of relapse 
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Abdominal External Beam Radiation Therapy (XRT) for Pure Seminoma 

1. XRT is utilized for treating stage IA, IB, IIA, or IIB pure seminoma. 

2. For stage I, 20 Gy appears to be as effective as 30 Gy and seems to reduce 
acute toxicity. Thus, the recommended dose for stage I seminoma is 20 Gy. 
Stage | XRT Dose XRT Field 

Abdominal retroperitoneal nodes below diaphragm* 
ida 20 y (including the Рака iliac nodes} is onions) 
ПА 30 бу Abdominal retroperitoneal nodes below diaphragm* 
ПВ 36 Gy and ipsilateral iliac nodest 
* Include para-aortic nodes. Shield contralateral testis if it is not involved. 
+ Fields that include the ipsilateral iliac nodes are referred to as “dog leg fields.” 


3. For men with scrotal violation undergoing XRT, see page 144. 

4. When the ipsilateral iliac nodes are not radiated, 2% of cases will recur in 
pelvic nodes; thus, follow up in these men must include pelvic imaging. 

5. Toxicity from abdominal XRT 
a. Acute toxicity—the most common side effect is nausea. Uncommon 

side effects include vomiting, fatigue, and bone marrow suppression. 

b. Late toxicity—rare cases of peptic ulcer, gastritis, and secondary non- 
germ cell cancers (e.g. leukemia). XRT appears to double the risk of 
death from cardiac disease and double the risk of secondary cancer. 

6. The kidney is radiosensitive and can be damaged when it is radiated. 

7. In patients with prior abdominal radiation, inflammatory bowel disease, or 
a kidney in the expected radiation field (e.g. adenopathy near the kidney, 
horseshoe kidney, ectopic kidney), consider surveillance for stage IA or IB 
and chemotherapy (EP x 4) for stage ПА or ПВ. 


Retroperitoneal Lymph Node Dissection (RPLND) 

1. RPLND is surgical removal of the regional retroperitoneal lymph nodes. 
2. Surgical technique 

a. The remnant spermatic cord that is ipsilateral to the testis tumor should 
always be removed during RLND. 

b. For nerve sparing (see below), the nerves are identified prospectively 
and preserved. 

c. “Split and roll" technique—lymphatic tissue is split on the anterior 
surface of the great vessel and then rolled off. Ligate the lumbar vessels 
and remove the lymphatic tissue en bloc. 

d. If necessary, the inferior mesenteric artery can be ligated when the 
marginal colonic artery is intact. 

. Postoperative tachycardia is common and is caused by sympathetic 

discharge. Complications include ejaculatory dysfunction, chylous ascites 

(2%), renal vascular injury (3%), and bowel obstruction (1-3%). The 

mortality rate of RPLND is approximately 0.3%. 

The morbidity is higher for post-chemotherapy RPLND than for primary 

RPLND. 

. The morbidity of post-chemotherapy RPLND is higher for seminoma than 
for nonseminoma because chemotherapy for seminoma induces a 
desmoplastic reaction that makes dissection difficult. 

6. One of the most important side effects from RPLND is impaired 
ejaculation. Impaired ejaculation after RPLND is caused by injury to post 
ganglionic sympathetic nerves (T2-L4) and to the hypogastric plexus 
(sympathetic nerve plexus near the origin of the inferior mesenteric artery 
[IMA]. 
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7. Injury to the nerves and the resulting ejaculatory dysfunction can be 
reduced by two techniques. These two techniques can be used together. 


a. 


b. 


Modified template RPLND—avoids dissection on the contralateral side 

(especially below the IMA); therefore, it prevents injury to contralateral 

nerves that are outside the template. The modified template without 

nerve sparing maintains ejaculation in 70-90% of cases. 

Nerve sparing— preserves nerves within the template. 

i Nerve sparing is indicated to preserve ejaculatory function. 

ii. Nerve sparing can be performed with any template (even after 
chemotherapy) if it does not compromise tumor resection. 

iii. Nerve sparing RPLND maintains ejaculatory function in 99% of 
appropriately selected men (without compromising tumor removal). 


8. Modified RPLND Templates 


a. 
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Modified templates are an option for men with clinical stage I 
nonseminoma when there is no somatic type malignancy in the 
orchiectomy specimen and when intraoperative findings reveal no 
suspicious retroperitoneal lymphadenopathy. If suspicious palpable 
lymph nodes are found within a modified template, then a full bilateral 
template should be performed. 

Modified templates decrease the risk of ejaculatory dysfunction by 
limiting dissection on the contralateral side below the IMA; however, 
modified templates have a higher risk of pelvic and retroperitoneal 
relapse than a full bilateral template. Thus, some experts recommend 
performing a nerve sparing bilateral full template in all men. 

Left sided modified RPLND templates are performed for left sided 
testicular tumors, whereas right sided modified RPLND templates are 
performed for right sided testicular tumors. 

Lymphatic metastases often spread from the right to the left 
retroperitoneum, but they usually do not spread from left to right. 
Therefore, modified templates for right sided testis tumors typically 
extend further toward the contralateral side than modified templates for 
left sided tumors. 


. Various modified templates have been described, but the AUA 2019 


guideline recommends that templates remove the following nodes (at a 

minimum): 

i. Right sided modified template: right common iliac, paracaval, pre- 
caval, retrocaval, interaortocaval, pre-aortic, and retro-aortic. There 
was disagreement among the AUA panel as to whether para-aortic 
nodes above the IMA must be removed. 

. Left sided template: left common iliac, para-aortic, pre-aortic, and 
retro-aortic. There was disagreement among the AUA panel as to 
whether the interaortocaval nodes above the IMA must be removed. 
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f. The example modified templates that are shown in the figure below 


qs 


include removal of the para-aortic nodes for the right sided template and 

the interaortocaval nodes for the left template. The limits of dissection 

for these example templates are 

i. Superior limit—renal vessels. 

ii. Inferior limit—where the ipsilateral ureter crosses the common iliac 
artery. 

iii. Ipsilateral lateral limit—ipsilateral ureter. 

iv. Contralateral lateral limit inferior to the IMA—aorta and ipsilateral 
common iliac artery. 

v. Contralateral lateral limit superior to the IMA—contralateral ureter 
for right sided template; vena cava for left sided template 

Surgical margins should not be compromised to maintain a template or 

to preserve ejaculation. 
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RPLND Templates & The Clinical Scenario in Which They Are Used 


Modified Templates: indicated for stage I nonseminoma Legend 
(wiih no suspicious iniraoperaiive retroperitoneal nodes 


and no somatic malignancy in the testicle) 


Ш 


П 


Right Left Inferior Mesenteric Artery (IMA) 


nonseminoma, suspicious intraoperative retroperitoneal 
nodes, post-chemotherapy RPLND, or somatic malignancy 
in the testicle (may also be used for stage I nonseminoma) 


Full Bilateral Template: indicated for clinical stage II 
=== = limits of dissection 


For all templates: 

1. The ipsilateral spermatic 
cord and gonadal vein 
should be resected. 

2.The template should be 
extended to include nodes 
suspected of harboring 
cancer. Margins of 
resection should never be 
compromised to maintain 
the template. 


Risk of Teratoma in Retroperitoneum with Nonseminoma 


1. Teratoma may be present in the retroperitoneal lymph nodes despite its 
absence in the orchiectomy specimen. However, the risk of teratoma in the 
retroperitoneal nodes is higher when teratoma was present in the testicle. 

Chance of Teratoma in the 

Orchiectomy Retroperitoneal Lymph Nodes in Adults 

Pathology Clinical Stage I Clinical Stage ПА 


Teratoma absent 5% - 7% 
Teratoma present 2% - 19% 

2. Teratoma requires surgical excision because it is unresponsive to 
chemotherapy and radiation. 

3. For clinical stage II, a predominance of teratoma in the orchiectomy 
specimen supports using RPLND instead of chemotherapy because 
teratoma in the testis increases the risk of teratoma in the retroperitoneum. 

4. The rational for resecting nodes that have a high likelihood of containing 

teratoma includes 

a. Teratoma is resistant to chemotherapy and radiation, but can be 
effectively treated with surgical excision. 

b. If teratoma is not removed, it can grow rapidly and encase or invade 
nearby structures (“teratoma growth syndrome”). 

c. If teratoma is not removed, it can undergo malignant transformation into 
somatic malignancy, such as sarcoma or adenocarcinoma. 

d. Untreated teratoma can lead to late recurrence of germ cell tumor. 


Nonseminoma 
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Primary Chemotherapy for Stage II and Stage III Germ Cell Cancers 

1. Platinum (cisplatin) is the most effective agent against germ cell tumors. 
However, multi-agent regimens containing cisplatin are more effective 
than a single agent. 

2. Primary chemotherapy refers to the first-line regimen that is administered 
to treat the cancer. Salvage chemotherapy refers to a regimen that is 
delivered after failure of primary chemotherapy (second-line, third-line, 
etc.) 

3. The standard primary (first-line) chemotherapy regimen for stage II or III 
germ cell cancer is either bleomycin, etoposide, and cisplatin (BEP) or 
etoposide and cisplatin (EP). 

a. In good risk patients, BEP x 3 cycles is as effective as EP x 4 cycles. In 


men with sufficient renal function, carboplatin should not be substituted 
for cisplatin in good risk patients because it results in a lower complete 
remission rate. 


. Intermediate and poor risk patients should receive BEP x 4 cycles. VIP 


x 4 can be utilized for intermediate and poor risk patients who have a 
contraindication to bleomycin. VIP is VP-16 (etoposide), ifosfamide 
with Mesna, and cisplatin. 


4. Bleomycin 
а. Antitumor antibiotic that binds to and breaks DNA. 
b. Side effects—pneumonitis, pulmonary fibrosis, nail and skin changes. 


c. 


Bleomycin induced pulmonary toxicity increases the risk of respiratory 
complications during surgery. These perioperative pulmonary 
complications can be reduced by aggressive monitoring, avoiding over- 
hydration, preferential use of colloids, judicious use of crystalloids, and 
keeping fraction of inspired oxygen less than 25% (ЕТО; < 0.25). 


d. Relative contraindications for bleomycin are reduced pulmonary 


function (e.g. COPD), renal insufficiency, and age > 50 years old. 


5. Etoposide (VP-16) 


a. 


Alkylating agent (covalently binds to DNA). 


b. Dose limiting toxicity = myelosuppression, mucositis. Other side effects 


include vomiting, alopecia, and dose related risk of leukemia (0.896 risk 
with a mean latency period of 2-4 years). 


6. Cisplatin 


a. 
b. 


e 


Cross links DNA. 

Dose limiting toxicity = nephrotoxicity. Other side effects include 
neurotoxicity, hearing loss, diminished cardiac function, nausea, and 
vomiting. 


. In patients with metastatic germ cell cancer and sufficient renal function, 


carboplatin should not be substituted for cisplatin in good risk patients 
because it results in a lower complete remission rate. In cases when 
renal function must be preserved, carboplatin (dose limiting toxicity is 
myelosuppression) may be substituted for cisplatin (dose limiting 
toxicity is nephrotoxicity). 


7. Carboplatin 


a. 


b. 


One or two cycles of carboplatin is a treatment option for stage IA or IB 
pure seminoma. 

Dose limiting toxicity = myelosuppression. Other side effects of 
carboplatin include nausea, vomiting, and neuropathy. 
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Salvage Chemotherapy 
1. Salvage chemotherapy is indicated for men who progress during primary 
chemotherapy or who relapse after primary chemotherapy. 
2. Conventional dose salvage chemotherapy 
a. Regimens include 
i. VeIP: Velban (vinblastine), ifosfamide (with Mesna), and cisplatin. 
ii. TIP: Taxol (paclitaxel), ifosfamide (with Mesna), and cisplatin. 
b. 50% achieve a complete response, but only 25% sustain remission. 
3. High dose salvage chemotherapy and autologous bone marrow transplant 
a. High dose chemotherapy (HDC) kills bone marrow. Thus, an autologous 
bone marrow transplant is given after HDC to reconstitute the marrow. 
b. Durable remissions are achieved in 10-20% of patients. 
c. Treatment related mortality is as high as 5-10%. 


Post-Chemotherapy Residual Retroperitoneal Mass 
1. Residual retroperitoneal masses rarely contain teratoma after primary 
chemotherapy for seminoma, but 40% contain teratoma after primary 
chemotherapy for nonseminoma. 
2. A residual mass is more likely to contain malignancy after salvage 
chemotherapy than after primary chemotherapy. 

. After primary chemotherapy—when the patient has a good response to 
chemotherapy and normalization of tumor markers, retroperitoneal surgery 
may be indicated based on the size of the residual retroperitoneal mass. 

a. Non-seminoma or mixed germ cell tumors—after primary 
chemotherapy for stage II and III nonseminoma, a residual mass < 1 cm 
is unlikely to contain teratoma or malignancy (only 9% of these patients 
recur, with only 496 recurring in the retroperitoneal nodes). A residual 
mass > 1 cm in size has a significant risk of containing either cancer ог 
teratoma. Therefore, patients with a residual mass > 1 cm in size 
undergo a full template RPLND with resection of the residual mass. 

b. Pure seminoma—after primary chemotherapy for stage II and III 
seminoma, a residual mass < 3 cm is unlikely to contain malignancy, 
whereas a residual mass > 3 cm contains cancer in 30-50% of cases. 
Patients with a residual mass > 3 cm in size should undergo a PET/CT 
scan, and if the mass is metabolically active, perform biopsy or excision 
of the residual mass. RPLND is not done because chemotherapy for 
seminoma induces a desmoplastic reaction that makes dissection 
difficult and substantially increases the morbidity of a template RPLND. 

4. After salvage chemotherapy—when the patient has a good response to 

chemotherapy and normalization of tumor markers, residual mass 
resection (with RPLND for non-seminoma and mixed tumors) is indicated 
for any residual retroperitoneal mass (regardless of the tumor type or the 
size of the residual mass) because residual masses in this setting have a 
significant risk of containing cancer (50%) or teratoma (40%). 


> 


Composition of Post-Chemotherapy 
Residual Retroperitoneal Mass 
Chemotherapy Germ Cell | Pure Teratoma |Necrosis or 
Malignancy | (no viable ССТ) | Fibrosis 


Orchiectomy 
Pathology Type 


40-50% 
40% 


GCT = Germ cell tumor 
* Overall, malignancy occurs in 10-20% of residual masses. When stratified by size, 
malignancy occurs in 30-50% of masses > 3 cm, but is rare in masses < 3 cm. 
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Follow up 

. Follow up depends on the type of testis tumor and the mode of therapy 
delivered. Follow up protocols for stage I patients undergoing surveillance 
can be found in the legends on page 156 and page 159. 

. For germ cell tumors, follow up usually consists of regularly performed 
serum tumor markers, imaging, and physical exam. The remaining testicle 
should always be examined routinely because the cumulative risk of 
malignancy in the remaining testicle is 2-596 by 15 years after 
orchiectomy. 

. Follow up physical exams should include examination of the testicle by the 
physician and by the patient (self exams). 

. After surveillance for stage I germ cell cancer, recurrence after 5 years 
occurs in < 1% of patients. For this reason, obtaining serum markers and 
imaging beyond 5 years of follow up are typically done only as clinically 
indicated. 

. If recurrence occurs, the patient should be re-staged and treated. 

. Patients with testicular cancer should be monitored for signs and 

symptoms of hypogonadism. If hypogonadism is suspected, measure 

morning serum testosterone level and luteinizing hormone (see page 536). 

For patients whose treatment included radiation and/or chemotherapy 

a. Advise these patients that they have an increased risk for cardiovascular 
disease (they are 1.5 to 2.0 times more likely to develop cardiovascular 
disease compared to those who did not receive chemotherapy or 
radiation). They should be monitored by a primary care physician so that 
modifiable risk factors that contribute to cardiovascular disease can be 
identified and treated. 

. Advise these patients that they have an increased risk of secondary 
malignancy (they are 2 times more likely to develop another malignancy 
compared to those who did not receive chemotherapy or radiation). They 
should be monitored by a primary care physician and have appropriate 
cancer screening. 
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Survival 


5-Year Overall Survival 

Risk Status* Seminoma Nonseminoma 

[ 1 | — 299 — | — 299 | 

Плов | — | 25% | — 2959 | 

Dm 
IIC or III 8 


Intermediate 0% 
Poor 


4896 
Note: Seminoma does not have a poor risk category. 
* For definitions of these risk categories, see page 136. 


IGCCCG 5-Year Progression Free Survival 
Risk Status* Seminoma Nonseminoma 


Good 82% 89% 
Intermediate 67% 75% 
Роог — 41% 


Note: Seminoma does not have a poor risk category. 
* For definitions of these risk categories, see page 136. 


TIC or III 
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Evaluation of Suspected Testis Mass 


Confirmed Intratesticular Mass 
(With or Without Abnormal Serum 
Tumor Marker or Markers) 


Ultrasound is Indeterminate for 
Intratesticular Mass & 
Normal Serum Tumor Markers 


Repeat scrotal ultrasound 6-8 
weeks after previous ultrasound 


Ultrasound Still Indeterminate 
for Intratesticular Mass 


Consider Multiparametric MRI Offer sperm banking & testicle 
of the Testicle with Gadolinium prosthesis to men of reproductive age* 


The patient wishes to preserve gonadal function, accepts the risks of testis 
preservation, and any of the following conditions are present: 

- Tumor in a solitary testicle. 

- Synchronous bilateral testis masses. 

- The contralateral testicle is likely to be poorly functioning with 

minimal contribution to fertility and testosterone (e.g. testis atrophy). 

- Normal serum tumor markers, mass is < 2 cm in size, and ultrasound is 

indeterminate for malignancy (these masses are likely to be benign). 


Testis Preserving Excision of Mass 
Through an Inguinal Incision, & 
Intraoperative Pathology Assessment 


Tumor is completely excised by 
No testis sparing? 


Radical Inguinal Orchiectomy 
with possible placement of 
a testicle prosthesis.* 

For patients likely to have germ cell 
cancer, consider trans-inguinal biopsy 

of the contralateral testicle if it is 
undescended or markedly atrophic 
(to check for GCNIS). 


Yes 
Was Biopsy of the Contralateral Multiple Biopsies of the Ipsilateral 
Testis Performed? ormal Testis to Check for GCNIS 


No Yes 
GCNIS Present| | GCNIS Absent 


Treatment options for the testis with GCNIS 
include surveillance, external beam radiation, 
or radical inguinal orchiectomy 


See Initial Management After Excision of a Testicular Mass, page 155 


AFP = Alpha fetoprotein, LDH = lactate dehydrogenase; LFTs = liver function tests 
CBC = complete blood count; B-HCG = beta human chorionic gonadotropin 

GCNIS = germ cell neoplasia in situ; MRI = magnetic resonance imaging 

* For children, a testicular prosthesis can be placed after the child completes puberty. 
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PROSTATE CANCER 


General Information 

1. Prostate cancer is the most common internal malignancy in U.S. males. 
Approximately 12% of U.S. men will be diagnosed with prostate cancer in 
their lifetime. 

2. Prostate cancer is the second leading cause of cancer-related death in U.S. 
men. However, the approximate lifetime risk of dying from prostate cancer 
is only 3% (when including men of all races). In men of African ancestry, 
the lifetime risk of dying from prostate cancer is approximately 2 times 
higher. Nonetheless, most prostate cancers do not cause death. 

3. The most common type of prostate cancer is adenocarcinoma. 


Presentation 
1. Age—usually presents at age > 65, but it can occur at any age. 
2. Most patients are asymptomatic. Advanced cancer may present with bone 
pain, voiding symptoms, hematuria, urine retention, or hydronephrosis. 
Metastasis from the Prostate Cancer 
Common metastatic locations (listed from most common to least common): 
pelvic lymph nodes, bone, lung, liver. 
Incidental Prostate Cancer 
1. 28-61% of patients undergoing radical cystectomy are found to have 
incidental prostate adenocarcinoma. 
2. Up to 10% of patients undergoing transurethral resection of the prostate 
(TURP) are found to have incidental prostate cancer. 
3. During autopsy, older subjects have a higher chance of having incidental 
prostate cancer. Most of the incidental prostate cancers that are discovered 
during autopsy are microscopic and low grade. 


Chance of Incidental Prostate Cancer 
Age Deceased Subjects, Live Subjects, 
Diagnosed at Autopsy} | Diagnosed by Prostate Biopsy} 

(errs) (PSA & DRE unknown) | (PSA < 4 & normal DRE) 
20-29 0-8% — 

30-39 6-31% — 

40-49 13-4396 — 

50-59 22-55% = 

60-69 32-70% 14% 

70-79 33-83% Д 

>80 48-87% вый 


DRE = digital rectal exam of the prostate; PSA = prostate specific antigen 

T Data from J Urol 150: 379, 1993; Eur Urol 30: 138, 1994; In vivo 8: 439, 1994; 
Urol Oncol 5: 274, 2000; Prostate 54: 238, 2003; Eur Urol 48: 739, 2005; 
J Urol 179:892, 2008. 

1 Based on 6 or more cores obtained during transrectal prostate biopsy in live 
subjects. Data from N Engl J Med, 350: 2239, 2004. 

* This data is based on men age 71-91 years. 
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Risk Factors for Prostate Cancer 


Risk Factors for Developing Prostate Cancer 
1. Family history of prostate cancer 
2. African ancestry 
3. Age > 40-50 
4. Genetic mutations or syndromes that increase the risk of prostate cancer 
(e.g. BRCA 2 mutations, CHEK2 mutations, Lynch syndrome). 


Family History of Prostate Cancer 

1. Family history of prostate cancer can increase the chance of developing 
prostate cancer and increase the chance of dying from prostate cancer. 

2. Each of the following family characteristics increases the risk of 
developing prostate cancer. 

a. The family member with cancer is closer in relation—first degree 
relatives (brother, father, or son) with prostate cancer impart a higher 
risk of cancer than second degree relatives (grandfather, uncle, nephew, 
or grandson) and third degree relatives (cousin or great grandfather). 

b. The family member was diagnosed at a younger age (particularly 
age « 65 years). 

c. À greater number of family members have prostate cancer. 

3. Having a first degree relative with prostate cancer increases the risk of 
dying from prostate cancer. Each of the following characteristics 
contributes to increasing the risk of dying from prostate cancer. 

a. First degree relative was diagnosed at age « 60 years. 

b. A greater number of first degree relatives have prostate cancer. 

# of 1st-Degree Relatives Relative Increase in Risk of 
with Prostate Cancer Dying from Prostate Cancer* 


1 | 2-3 x greater 
2 3-6 x greater 
3 8-10 x greater 


* Compared to men whose 1st degree relatives did not have prostate cancer. 
Data from Eur Urol 58(2): 275, 2010. 


African Ancestry 

1. Men of African ancestry have been referred to in some studies as Black 
men or, for studies conducted in the Unites States, as African American 
men. 

2. Men of African ancestry are more likely to develop prostate cancer and are 
more likely to be diagnosed at an earlier age. 

3. Men of African ancestry are more likely to have an advanced stage of 
cancer at diagnosis, to have a more aggressive cancer, and to die from their 
cancer. 


Age at Diagnosis 
1. Prostate cancer is rare in men < 40 years of age. 
2. The risk of prostate cancer increases after age 40-50. 
3. More than 90% of prostate cancers are diagnosed in men > 50 years of age. 
4. Median age of diagnosis in the United States is 66 years. 
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Genetic Mutations & Prostate Cancer 


General Information on Genetic Mutations 

1. Mutations can be classified based on whether they are inherited from the 
parent's gametes at the time of conception (germline mutation) or whether 
they arise in non-gamete cells after conception (somatic mutation). 

2. Germline mutations—these genetic mutations are inherited from a parent 
at the time of conception and are copied into all cells in the body (although 
it may not be present in all gametes). The mutation can be passed from 
generation to generation. 

a. Tissue required for germline testing—theoretically, testing can be 
performed using any nucleated diploid (non-gamete) cell because they 
contain a full compliment of inherited DNA; however, testing is 
typically done using lymphocytes (from a blood sample) and/or buccal 
mucosa cells (from a saliva sample or a buccal swab). 

b. Population in which germline testing is utilized—patients with or 
without cancer. 

c. Reasons to test for germline mutations—in a person without cancer, 
testing can determine the risk of subsequently developing cancer and the 
risk they may pass a mutation to their children. In a person with cancer, 
testing may guide treatment (some therapies may be more effective 
when a certain mutation is present), may help refine the prognosis of 
existing cancer, may help establish a patient’s personal risk for other 
cancers (some genetic syndromes are associated with multiple cancers), 
may determine the risk of passing a mutation to their children, and may 
ascertain if family members may be at risk for having the same 
mutation. 

3. Somatic mutation—these genetic mutations are acquired after conception; 
therefore, they are not inherited and cannot be passed to the next 
generation. Somatic mutations arise only in some cells in the body (such as 
within a cancer cell). In a cancer with somatic mutations, the genes 
involved and percent of cells affected may change over time because of 
genetic instability within the cancer and selective pressure from cancer 
treatment. Most mutations in prostate cancer are somatic rather than 
germline, 

a. Tissue required for somatic testing—a sample of the malignant tissue is 
required. 

b. Population in which somatic testing is utilized—patients with cancer. 

c. Reasons to test for somatic mutations—to guide treatment (some 
therapies may be more effective when a certain mutation is present) or to 
help better define the prognosis. 

4. If a cancer has a certain mutation, the mutation may have arisen from 
either genetic aberrations in the cancer (somatic mutation) or from the 
patient’s inherited genes (germline mutation). 

5. Ifa patient has a certain germline mutation, the same mutation will be 
present in that patient’s cancer (unless genetic instability in the cancer has 
removed the mutation). 
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Comparison of Mutations Associated with Cancer 
Germline Mutation Somatic Mutation 
Origin of the Mutation Inherited Spontancous mutation 
emo m from a parent within the cancer 
Can be Transmitted 
to Offspring Yes Ng 
Cells in Which the All nucleated diploid cells Some or all 
Mutation is Present in the body cancer cells 
Population m Which Testing With or without cancer With cancer 
is Utilized 
Tissue Sources Typically Lymphocytes, 
Used for Testing buccal cells Сони cells 
Predicts Risk of Developing 
Cancer in the Future Ши No 
May Help Guide 
Treatment of Existing Cancer Yes Yes 
May Help Define Prognosis Yes Yes 
of an Existing Cancer 


Genetic Mutations that Increase the Risk of Prostate Cancer 
1. Certain genetic mutations can increase the risk of developing prostate 
cancer. The genes in which these mutations occur can be categorized 
according to their function (in some cases, the gene may be involved in 
more than one function). When in their normal (unmutated) form, many of 
these genes repair errors in DNA, such as genes involved in homologous 
recombination repair (HRR) or mismatch repair. When one of these DNA 
repair genes undergoes mutation, it loses its normal function; therefore, 
DNA errors are perpetuated rather than corrected. These unrepaired errors 
in DNA can cause cancer. 
Examples of Genes That Increase the Risk Prostate Cancer, 


Categorized by Function 
DNA ена dole 
Homologous Recombination Repair (HHR) Repair Cines 
ATM ВКІРІ | MREIIA | PALB2 MLHI | HOXBI3 | 
ATR CHEK2 MSH2 PMS2 MSH2 
ВКСАІ |FAMI7SA| MSH6 | RADSIC | MSH6 
BRCA2 GENI | NBN [|RADSID| PMS2 


. More aggressive prostate cancers are associated with a higher likelihood 
of having a germline mutation. Also, men with intraductal, ductal, or 
cribriform prostate cancer are more likely to have germline or somatic 
mutations. 


Chance of a Germline Mutation 


Caucer.Sige Related to Prostate Cancer 


Localized, Low/Intermediate Risk 2% 
Localized, High Risk 6% 
Metastatic 12-16% 


Data from N Engl J Med 375: 443, 2016 & J Clin Oncol 37: 490, 2019. 
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3. BRCA1 and BRCA2 mutations 


a. 


se 


e 


T 


Both BRCAI and BRCA2 mutations increase the risk of multiple 
cancers including prostate cancer, male breast cancer, female breast 
cancer, ovarian cancer, and pancreatic cancer. 

BRCA mutations are inherited in an autosomal dominant fashion. 
ВКСАІ mutation—there is conflicting evidence as to whether a 
germline BRCA1 mutation increases the risk of developing prostate 
cancer. Also, evidence is insufficient to determine if BRCA1 mutations 
influence the aggressiveness or lethality of prostate cancer. 


. BRCA2 mutation—compared to men with normal BRCA2 genes, men 


with a germline BRCA2 mutation are 2 to 6 times more likely to develop 
prostate cancer. They are also more likely to be diagnosed with prostate 
cancer at an earlier age, to have a more advanced stage at diagnosis, to 
have a more aggressive cancer, and to die from their cancer. BRCA2 
mutations are the most common germline mutations in men with 
metastatic prostate cancer. 


. Compared to the general population, Jews of Eastern European ancestry 


(Ashkenazi Jews) are 10 times more likely to have a BRCA mutation 
(ВЕСА or BRCA2 mutations occur in 2% Ashkenazi Jews and in 0.2% 
of the general population). 

Men with a BRCA mutation and metastatic castration resistant prostate 
cancer may be candidates for treatment with a PARP inhibitor (see 
page 248). 


4. DNA mismatch repair genes (MLH1, MSH2, MSH6, PMS2)—a mutation 
in any of these genes can increase the risk of developing prostate cancer. 


a. 


о 


d. 


A mutation in these genes causes a loss of their normal function, 
resulting in deficient mismatch repair (АММЕ) of DNA. The presence 
of dMMR leads to microsatellite instability (MSI), which is a 
predisposition to developing further mutations. 


. Testing for mutations in these genes can be performed using assays for 


either dMMR or for MSI (mutations are present when dMMR or MSI 
are present). The degree of MSI can be classified as MSI high (MSI-H), 
MSI low (MSH-L), MSI-indeterminate (MSI-I), or MSI absent (MSI 
absent is also called microsatellite stable, MSS). A higher risk for 
prostate cancer is mainly associated with MSI-H. 

Lynch syndrome (hereditary nonpolyposis colorectal cancer)—an 
autosomal dominant syndrome that increases the risk of developing 
multiple malignancies, including cancer of the prostate, upper urinary 
tract, colon, rectum, small bowel, stomach, biliary tract, pancreas, 
endometrium, ovary, and brain. It arises from a germline mutation in any 
of several genes, including DNA mismatch repair genes such as MLHI, 
MSH2, MSH6, and PMS2. Lynch syndrome increases the risk of 
developing prostate cancer by 2 to 6 fold; however, it does not appear to 
alter the age of onset or the aggressiveness of the cancer. Men with 
dMMR or MSI are at risk for Lynch syndrome. 

When MSI or dMMR is present, the patient is a candidate for treatment 
with pembrolizumab (see page 251). 


5 CHEK2 mutation (particularly 1157T)—this mutation increases the risk of 
developing cancers of the prostate, kidney (specifically clear cell cancer), 
breast (male or female), colon, and thyroid. 

6. If a patient has known or suspected genetic susceptibility to prostate 
cancer, he should be referred for genetic counseling. 
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Testing for Genetic Abnormalities in Men with Prostate Cancer 

1. Germline genetic testing should include testing for BRCA1, BRCA2, 
ATM, PALB2, CHEK2, MLH1, MSH2, MSH6, and PMS2. Germline 
testing is recommended in men with prostate cancer and any of the 
following characteristics: 
a. High risk localized prostate cancer. 
b. Regional or distant metastasis from prostate cancer (stage N1 or M1). 
c Ductal, intraductal, or cribriform pattern prostate cancer. 
d. Family history that meets any of the following criteria: 

i. Brother, father, or multiple family members diagnosed at age « 60 
years with Grade Group > 2 prostate cancer. 

ii. Brother, father, or multiple family members who died of prostate 
cancer. 

iii. Ashkenazi Jewish ancestry 

iv. Family history of germline mutations that increase the risk of prostate 
cancer (e.g. BRCA2, Lynch syndrome, CHEK2). 

v. Family history of three or more of the following cancers on the same 
side of the family (especially when diagnosed at age < 50 years): 
prostate with Grade group > 2, urothelial, kidney, gastric, bile duct, 
pancreatic, small bowel, colorectal, breast, ovarian, endometrial, or 
melanoma. 

. Somatic testing of malignant tissue 
а. Men with regional node metastasis (N1M0)—consider tests of 

homologous recombination repair genes (BRCA1, BRCA2, ATM, etc.) 

and tests for deficient DNA mismatch repair (using an assay for either 

MSI-H or dMMR). 

b. Castration naive men with distant metastasis (M1) 

i Recommended—tests for homologous recombination DNA repair 
genes (BRCA1, BRCA2, ATM, etc.). 

ii. Consider—tests for deficient DNA mismatch repair (using an assay 
for either MSI-H ог dMMR). 

. Castration resistant men with distant metastasis (M1)—recommended 
tests include assays for homologous recombination repair genes 
(BRCA1, BRCA2, ATM, etc.) and tests for deficient DNA mismatch 
repair (using an assay for either MSI-H or ММК). 

d. Untreated men who have very low risk, low risk, or favorable 

intermediate risk prostate cancer and life expectancy > 10 years— 

somatic testing in these men may help determine if they have a higher 
risk of progression on surveillance. There are several assays available, 
including Decipher Prostate Biopsy, Oncotype DX Prostate, Prolaris, 
and Promark. See page 202 for more information on these tests. 

Men who underwent radical prostatectomy that have a positive surgical 

margin, stage pT3 (seminal vesicle invasion, extraprostatic extension, or 

bladder neck invasion), or rising PSA—the Decipher Prostate RP test 
can help predict which of these men may be best managed by 
surveillance (with salvage XRT as needed). See page 222 for more 
information. 

Somatic testing of benign tissue—in men with a previous benign biopsy 

who are still suspected of having prostate cancer, ConfirmMDx or 

Mitomic Prostate Core Test can be performed to help predict the risk of 

prostate cancer. See page 189, for more information on these tests. 
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Pathology 


Prostatic Intraepithelial Neoplasia (PIN) 
1. PIN is a dysplasia of the prostate epithelial cells. These dysplastic cells are 
inside glands that have a basal cell layer. 
2. PIN is categorized as low grade or high grade. 
3. PIN often coexists with prostate cancer. 
4. The presence of PIN does not seem to raise the serum PSA. 
. Focal high grade PIN is typically defined as 1 or 2 sites of involvement. 
Multifocal high grade PIN is typically defined as 7 3 sites of involvement. 
. Low grade PIN and focal high grade PIN do not increase the risk of 
developing prostate cancer. 
. Multifocal high grade PIN increases the risk of developing prostate cancer. 
After a 10-12 core systematic prostate biopsy, approximately 30% of men 
with multifocal high grade PIN will develop prostate cancer. A greater 
number of foci with high grade PIN correlates with a higher risk of 
developing cancer. 
It is important to distinguish high grade PIN from ductal and intraductal 
prostate cancer because they can have a similar appearance on histology. 
When the pathology report reveals extensive high grade PIN but no 
prostate cancer, consider having the biopsy reviewed by a pathologist with 
expertise in prostate cancer to rule out ductal and intraductal carcinoma. 
9. Management of PIN (see Management of Biopsy Results, page 197) 
а. Low grade PIN or focal high grade PIN— monitor digital rectal exam 
(DRE) and PSA. Biopsy again if indicated based on the PSA and DRE. 
b. Multifocal high grade PIN (> 3 sites)—monitor PSA and DRE, and re- 
biopsy the prostate in 1-3 years with increased sampling from the high 
grade PIN region and from adjacent regions. When extensive high grade 
PIN is present, confirm the absence of ductal and intraductal cancer, and 
then re-biopsy in 1 year. (see Management of Biopsy Results, page 197). 


Atypical Tissue 

1. The terms atypia, atypical glands, and atypical hyperplasia are not specific 

and should be avoided. 

2. Atypical adenomatous hyperplasia (adenosis)—although weak 
circumstantial data links this entity to prostate cancer, follow up of a 
limited number of cases suggests a benign outcome. Therefore, isolated 
atypical adenomatous hyperplasia is generally considered benign. 
Re-biopsy is usually unnecessary, but clinical follow up is warranted. 

. Atypical small acinar proliferation (ASAP)—also called “atypia 
suspicious for carcinoma” or “atypical glands suspicious for carcinoma”. 
а. ASAP is a gland or glands suspicious for cancer, but there is insufficient 

architectural and/or cytologic atypia for a diagnosis of cancer. 

b. ASAP has a well documented association with prostate cancer. 40-60% 
of men with ASAP have prostate cancer on subsequent biopsy (the 
cancer is usually found in the same region where the ASAP was found, 
and 80-90% of the cancers are Gleason score < 6). 

c. The chance of developing cancer is more likely with ASAP than with 
multifocal high grade PIN. 

d. The presence of ASAP does not seem to alter PSA. 

e. Management of ASAP—te-biopsy within 3-6 months with increased 
sampling from the atypical region and from adjacent regions (see 
Management of Biopsy Results, page 197). 
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Diagnostic Criteria for Prostate Adenocarcinoma 

1. Prostate adenocarcinoma originates from prostate epithelial cells and 
stains positive for prostatic acid phosphatase (PAP) and for PSA. 

2. Normal prostate glands always have a basal cell layer. Prostate 
adenocarcinoma never has a basal cell layer (not even an incomplete 
layer). Basal cells stain positive for high molecular weight keratin 
(HMWK) but negative for PSA and PAP. Therefore, when it is difficult to 
determine if the cells are malignant, stain the slide with HMWK. If 
glandular structures lack basal cells (negative HMWK), cancer is present. 

3. For grading of prostate adenocarcinoma, see page 198. 


Types of Prostate Cancer 

1. Adenocarcinoma—arises from the prostate gland epithelial cells. 

a. Acinar adenocarcinoma (79596)—this is the common variant, and the 

term “prostate cancer” generally refers to this entity. 

b. Prostatic ductal adenocarcinoma—a rare aggressive prostate cancer that 
arises from within the prostate ducts. It is assigned a Gleason score of 
4+4. It usually arises from the peripheral zone, but it tends to grow into 
the urethral lumen; therefore, patients commonly have a normal prostate 
digital examination and tend to present with obstructive voiding 
symptoms or gross hematuria. PSA is often normal. It has a propensity 
to metastasize to the lung, liver, testicle, and penis. Ductal type is treated 
the same as acinar adenocarcinoma. Acinar and ductal variants often 
occur together. Genetic mutations appear to be more common in ductal 
cancers. Occasionally, ductal adenocarcinoma may be misdiagnosed as 
high grade PIN because they can have a similar appearance on histology. 
Intraductal carcinoma of the prostate (IDCP)—IDCP arises from the 
spread of acinar adenocarcinoma into the prostate ducts. Therefore, its 
presence on a biopsy typically indicates that aggressive acinar 
adenocarcinoma is present somewhere else in the prostate. Genetic 
mutations appear to be more common in IDCP. IDCPs may be 
misdiagnosed as high grade PIN because they can have a similar 
appearance on histology. 

2. Non-adenocarcinomas (< 5%)—transitional cell carcinoma is the most 
common non-adenocarcinoma. Others cancer types include small cell 
carcinoma and sarcoma. 

Location of Prostate Cancer 

1. The most common location of prostate Peripheral Zone 70% 
cancer is the peripheral zone. — 5 

2. Prostate cancer tends to Бе multifocal. [Transition Zone 20% 

3. More than 65% of cancers are within 5 mm |Central Zone 5-10% 
and 35-45% are within 1 mm of the urethra. |Anterior Fibromuscular| Rare 
Thus, ablative therapy that spares the 
periurethral tissue may leave cancer behind. 

Local Cancer Spread 

1. Capsular penetration is most common in the posterior-lateral prostate, 
near the neurovascular bundle. 

2. Capsular penetration is twice as common in peripheral zone cancers as in 
transition zone cancers. 

3. Capsular penetration is more common in patients with higher clinical 
stage, higher grade group (Gleason score), and higher preoperative PSA. 
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Prevention of Prostate Cancer 
Smoking Cessation 
1. Smoking within 10 years of being diagnosed with prostate cancer appears 
to increase the risk of high stage, high grade, metastasis, biochemical 
recurrence, castration resistance, and prostate cancer specific mortality. 

Men who quit smoking > 10 years before the diagnosis of prostate cancer 

have a similar prostate cancer specific mortality as non-smokers. 

. It is unclear if smoking cessation reduces the risk of developing prostate 
cancer; however, if a man quits smoking, he may reduce the risk of having 
aggressive features if a prostate cancer does develop. 

Dietary Supplements for Prostate Cancer Prevention 

. Vitamin C, vitamin D, Vitamin E, multivitamins, selenium, lycopene, soy, 
and omega-3 fatty acids appear to be ineffective for prevention of prostate 
cancer. In men with high grade PIN, oral green tea catechins may decrease 
the risk of developing prostate cancer. A Mediterranean diet may reduce 
the risk of developing aggressive prostate cancer. 

. Vitamin E—multiple randomized trials (including SELECT, HOPE, and 
PHS II) showed that oral supplementation with vitamin E does not reduce 
the risk of prostate cancer after 7 to 10 years of follow up. 

a. SELECT trial —randomized 35,533 men age > 50 with a PSA < 4 and 
normal prostate exam into 4 groups: placebo, vitamin E (a-tocopherol 
400 IU po q day), selenium (L-selenomethionine 200 mcg po q day), or 
both vitamin E and selenium. After a median follow up of over 8 years, 
none of the interventions reduced the incidence of prostate cancer, but 
vitamin E significantly increased the risk of prostate cancer. 

b. HOPE trial—randomized 9641 men age > 55 to placebo or vitamin E 

(a-tocopherol 400 IU po q day). After a median follow up of 7 years, 

vitamin E did not reduce the incidence of prostate cancer. 

. Physicians Health Study П (PHS II)—randomized 14,641 men age > 50 
to placebo, vitamin E (a-tocopherol 400 IU po qod), vitamin C (500 mg 
po q day), or both vitamin E and C. After a median follow up of 8 years, 
none of the interventions reduced the incidence of prostate cancer. 

Vitamin C— several studies (including PROtEus and PHS П) showed that 

oral supplementation with vitamin C does not reduce the risk of prostate 

cancer after long term follow up. 

4. Vitamin D—the VITAL study showed that oral supplementation with 
vitamin D does not reduce the risk of prostate cancer after 5 years of 
follow up. A higher serum vitamin D level does not reduce the risk of 
developing prostate cancer nor the risk of dying from prostate cancer. 

. Multivitamin—a component of PHSII randomized 14,641 men age 7 50 to 

placebo or an oral daily multivitamin. After a median follow up of 11.2 

years, the multivitamin did not reduce the incidence of prostate cancer. 

Selenium—multiple randomized trials (including SELECT, and NBT) 

showed that oral supplementation with selenium does not reduce the risk 

of prostate cancer after 2 to 10 years of follow up. 

. Soy protein—a few small randomized studies suggest that oral soy protein 
does not reduce the risk of prostate cancer after 2 to 3 years of follow up. 

8. Omega-3 fatty acids—the VITAL study showed that oral omega-3 fatty 
acid does not reduce the risk of prostate cancer after 5 years of follow up. 

. Lycopene—randomized and non-randomized trials suggest that lycopene 
may decrease PSA, but it does not prevent prostate cancer. 

10. Green tea catechins—limited data suggests that oral intake of green tea 

catechins in men with high grade PIN may decrease the development of 
prostate cancer within 1-2 years of follow up. 
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11. Mediterranean diet—limited retrospective data suggests that men are less 
likely to develop an aggressive prostate cancer when they are have a diet 
rich in fruits, vegetables, fish, legumes, and olive oil. 


Medications for Prostate Cancer Prevention 
1. Metformin—only non-randomized studies have been done. The quality of 
data is poor and the data are conflicting as to whether metformin can 
prevent prostate cancer. 
2. Statins—retrospective data indicate that statins do not reduce the risk of 
developing prostate cancer. 
3. Sa-reductase inhibitors—see below. 


5a-Reductase Inhibitors (SARI) 

1. PCPT (Prostate Cancer Prevention Trial)—over 18,000 men age > 55 with 
a normal prostate exam and PSA « 3.0 were randomized to a 7 year course 
of placebo or finasteride 5 mg po daily. 

2. REDUCE trial (Reduction by Dutasteride of Prostate Cancer Events)— 

over 8,000 men age > 50 with a negative prostate biopsy, prostate 

volume « 80 cc, and PSA = 2.5 to 10 were randomized to a 4 year course 

of placebo or dutasteride 0.5 mg po daily. 

. In these studies, SARIs reduce the relative risk of developing prostate 
cancer by nearly 25%. However, subgroup analyses shows that 5ARIs 
reduce the risk of developing cancer with Gleason score < 6, but slightly 
increase the risk of developing cancer with Gleason score — 8-10. Despite 
the slight increased risk of Gleason 8-10 cancer, long term follow up (13 to 
15 years) shows equivalent overall and prostate cancer specific survival in 
men with prostate cancer whether they took a SARI or placebo. 

a. Approximately 75% of the prevented cancers are very low risk (see 
page 201) and perhaps clinically insignificant. 

b. The absolute risk of developing a Gleason score — 8-10 cancer is 
increased by less than 1% in men taking a SARI. 

c. Putting the data into perspective—out of 200 men receiving a 5ARI, one 
man will be more likely to develop a Gleason 8-10 cancer, 3 men will be 
less likely to develop a potentially clinically meaningful Gleason « 6 
cancer, and approximately 8 men will be less likely to develop a very 
low risk (and potentially clinically insignificant) Gleason < 6 cancer. 
The greater risk of developing high grade cancer while taking a SARI 
did not increase mortality. Conversely, the greater chance of preventing 
a low grade cancer while taking a 5ARI did not reduce mortality. 

4. Taking a 5ARI increases the risk of erectile dysfunction and low libido. 

5. The FDA did not approve 5ARISs for the prevention of prostate cancer. 
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Screening for Prostate Cancer 


General Information 
1. Over 90% of prostate cancers detected by screening are organ-confined. 
2. Screening means that testing is done in asymptomatic patients to detect 
cancer at an earlier point in time. 
3. PSA detects more organ confined cancers than digital rectal exam (DRE). 
When used together, PSA and DRE detect more cancers than DRE alone. 
4. Cancers detected by PSA are more likely to be organ confined and less 
likely to be metastatic; therefore, screening with PSA detects prostate 
cancer at an earlier stage. 
. PSA elevation typically occurs 6 to 13 years before prostate cancer causes 
symptoms. 
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Is Prostate Cancer Screening Beneficial? 

1. Screening for prostate cancer is controversial because of disagreement 
regarding the balance between its benefits and its harms. 

a. Harms 

i. Overdiagnosis—some prostate cancers do not cause morbidity or 
mortality, even when they are untreated (i.e. they are “clinically 
insignificant"). In other words, an insignificant cancer is unlikely to 
cause harm in a patient's lifetime, even if the cancer remains 
undiagnosed. Overdiagnosis means that a man is diagnosed with an 
insignificant cancer. Current estimates suggest that overdiagnosis 
typically occurs in 23% to 50% of all prostate cancer cases. Older 
age increases the risk of overdiagnosis. 

i. Overtreatment—when overdiagnosis occurs, the patient may be 
subjected to unnecessary tests (e.g. prostate biopsy), unnecessary 
treatments, and added morbidity (e.g. treatment related side effects). 

iii. Increased psychologic stress—from cancer, tests, treatments, etc. 
iv. Increased medical costs. 

b. Benefits—screening results in diagnosing cancer at a lower stage and 
grade, reduces the risk of developing metastatic cancer, and reduces the 
risk of dying from prostate cancer. The 2013 Prostate Cancer World 
Congress consensus concluded that "For men aged 50-69, level 1 
evidence demonstrates that PSA testing reduces prostate cancer specific 
mortality and the incidence of metastatic prostate cancer. " 

. Randomized studies indicate that screening for prostate cancer can reduce 
the relative risk of dying from prostate by approximately 3096. Screening 
does not reduce all-cause mortality. 

. The main screening trials and their findings are discussed below. Note that 
these studies do not provide adequate information for groups that were 
under-represented, such men with non-white ethnicity, age « 50-55, or 
family history of prostate cancer. 

4. PLCO (Prostate, Lung, Colorectal, Ovarian cancer screening trial)— 
76,683 men age 55 to 74 in the Unites States were randomized to routine 
screening (annual PSA and digital rectal exam) or to “usual care" (control 
group in which patients could elect to undergo screening). After 15 years, 
the risk of death from prostate cancer was similar between the groups. 
Problems with this study include 
a. PSA testing was very common in the “usual care” control group (86% 

underwent at least one PSA and 46% underwent annual PSA testing). 
This contamination of the control group likely diluted any advantage 
from screening. When the data were adjusted to account for 
contamination of the control group, screening reduced the relative risk 
of death from prostate cancer by 27-32%. 

b. Approximately 44% of men in the trial underwent PSA testing before 
enrolling in the study. This pre-study screening may have purged 
cancers from the study population and altered the results of the trial. 

c. Only 30-40% of men with an abnormal PSA underwent prostate biopsy. 

d. This trial compared organized screening to opportunistic screening (it 
did not compare screening to not screening). 

e. All of the problems listed above severely limit the relevance of the 
PLCO for determining if screening saves lives. The ERSPC and 
Goteborg trials are more methodologically sound and have fewer 
shortcomings; therefore, they are more germane for determining if 
screening saves lives. 
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5. CAP (Cluster Randomized Trial of PSA Testing for Prostate Cancer) — 
408,825 men age 50 to 69 in the United Kingdom were randomized to a 
group in which all men were offered a single PSA test or to a group in 
which PSA testing was only offered if the patient asked about PSA. After a 
median follow up of 10 years, the risk of death from prostate cancer was 
similar between the groups. Screening did not reduce all-cause mortality. 
Problems with this study include 
a. This trial compared routinely offering a single PSA test to offering a 

PSA test at the request of the patient (it did not compare screening to not 
screening). 

b. CAP offered only one PSA test per patient. ERSCP, PLCO, & Goteborg 
utilized periodic PSA testing. Periodic screening with PSA is more 
sensitive for detecting prostate cancer than a single PSA test. 

A valid PSA test was obtained in only 34% of men in the “screened” 

group, which was not that much different than the ~15% PSA testing 

rate in the control group. This limits the relevance of the CAP trial in 
determining if PSA screening saves lives. 
. ERSPC (European Randomized Study for screening Prostate Cancer) — 
182,000 men age 50 to 74 in 7 European countries were randomized to 
PSA screening or no PSA screening. A predefined core group of 162,388 
men age 55-69 was the main focus of the study. Screening interval varied 
among the countries, and ranged from 2 to 7 years. After 16 years of 
follow up, screening significantly reduced the relative risk of death from 
prostate cancer by 2096; however, this reduction in mortality was only seen 
in men age 55-69 and not in men age > 70. Screening did not reduce 
all-cause mortality. 570 men had to be screened and 18 men had to be 
diagnosed with cancer to prevent one death from prostate cancer. Also, 
PSA screening decreased the risk of developing metastatic prostate cancer. 
Problems with this study include 
a. Based on data from the Netherlands, approximately 1996 of the control 
group underwent PSA testing (but this is far less than 86% in PLCO). 
However, when the data were adjusted to account for contamination of 
the control group, screening reduced the relative risk of death from 
prostate cancer by 25-31%. 

b. The screening interval (2, 4, or 7 years) and biopsy trigger (PSA 
range > 3.0-4.0) varied between countries. 

c. When data were analyzed by country, the relative risk of death from 
prostate cancer ranged from 0% to 51%. 

. Goteborg Trial—20,000 men age 50 to 64 in Sweden were randomized to 
routine PSA screening (PSA every 2 years) or no screening (control 
group). After 18 years of follow up, PSA screening significantly reduced 
the relative risk of death from prostate cancer by 35% in men who started 
screening at age 50-64 (all men in the study), and by approximately 53% in 
the subgroup of men who started screening at age 50-59. 231 men had to 
be screened and 10 men had to be diagnosed with cancer to prevent one 
death from prostate cancer. PSA screening decreased the risk of developing 
metastatic prostate cancer. A subset of the men in the Goteborg trial were 
enrolled in the ERSPC. Key advantages of this study include 
a. Presumably, few men in the control group underwent PSA testing. 

b. Few men underwent PSA testing before enrolling in this study. 
c. Most men with an abnormal PSA underwent prostate biopsy. 
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Comparison of Screening Trial Design & Study Population 


Study Population Screening Protocol 
^ Age % И Testing Biopsy 
Tus. id R м White? gy Interval Trigger 
ange ean! Race (years) 
Periodic PSA PSA > 4.0 or 
g ? у 
PLCO 76,683] 55-74 | 7 85% & DRE 1 abnormal DRE 
CAP 408,825] 50-69 | 59 | ?** | Single PSA Е РЅА > 3.0 
ERSPC [182,000 50-74 | 61 7** |Periodic PSA| 2-7 | PSA > 3.0-4.0 
Goteborg| 20,000|50-64| ? 7** |Periodic PSA| 2 PSA > 2.5-3.4 


DRE = digital rectal exam; PSA = prostate specific antigen in ng/ml; ? = unknown 

° Specifically, non-hispanic white men. 

**The percentage of non-hispanic white men is likely very high because the 
proportion of non-white men in Europe was low during the study period. 


Comparison Of Screening Trial Results, Contamination, and Compliance 


Relative Reduction Median| Had Contamination| Compliance 
in PC Mortality Follow | PSA* in the in the 
Trial with Screening? Up before Control тоер Screened Group 
Unadjusted Adjusted] (years) | Trial Mcd tion Мий 
PLCO 0% 27-32% | 17 | 44% 86% 99% | 30-40% 
CAP 0% - 10 7 10-15% 34% | 85% 
ERSPC 20% 25-31% | 16 | 13% 19%} 83% | 86% 
Goteborg 35% -= 18 3% | ? (Likely Low) | 77% 94% 
* Men that had a least one PSA test. PC = prostate cancer; ? = unknown 
1 Percentage of entire study population. PSA = prostate specific antigen 


§ Percent of men with an abnormal PSA who underwent prostate biopsy. 

T Data from Netherlands cohort (J Urol 164: 1216, 2000, Eur Urol 65: 329, 2014). 

? Unadjusted rates did not account for contamination in the control group and were 
calculated at the median follow up. Adjusted rates correct for contamination in the 
control group and were calculated at 11 years of follow up. Contamination in the 
control group (when not accounted for) can dilute the benefit of screening. 


What Should Patients Know Before Deciding to be Screened? 

1. In United States, prostate cancer is the most common internal malignancy 
diagnosed in men. Approximately 12% of U.S. men will be diagnosed with 
prostate cancer in their lifetime. 

2. In the United states, prostate cancer is the second most common cause of 
cancer-related death in men. However, the approximate chance of dying 
from prostate cancer is only 3% (when all races are included, the risk is 
2.4% in the U.S. and 4.3% in the United Kingdom). Thus, most prostate 
cancers do not cause death. 

3. Screening can reduce the relative risk of dying from prostate cancer by 
30%, which means it decreases the actual lifetime risk by about 1%. 

4. Information specific to men of African ancestry 
a. Men of African ancestry are more likely to develop prostate cancer. 

b. Men of African ancestry are more likely to develop the cancer at an 
earlier age, to have more advanced cancers, to have more aggressive 
cancers, and to die from prostate cancer. 

c. In men of African ancestry, the lifetime risk of dying from prostate 
cancer is approximately 2 times higher than other races (for men of 
African ancestry, the risk of dying from prostate cancer is 3.9% in the 
U.S. and 8.7% in the United Kingdom). 
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. Before screening is offered, physicians should discuss the benefits, risks, 
and limitations of prostate cancer screening with the patient. The decision 
to screen should be a shared decision between the patient and physician. 
a. Harms include overdiagnosis and overtreatment. Some prostate cancers 

do not cause morbidity or mortality, even when they are untreated (i.e. 
they are "clinically insignificant"). In general, a man with insignificant 
cancer will have no harmful effects if his cancer remains undiagnosed. 
When an insignificant cancer is discovered, the patient may be subjected 
to unnecessary tests (e.g. prostate biopsy), unnecessary treatments 
(*overtreatment"), and additional morbidity (e.g. psychologic stress, 
treatment related side effects). Screening can increase medical costs. 

b. Benefits include diagnosing cancer at a lower stage and grade, reduced 
risk of developing metastatic cancer, and reduced risk of dying from 
prostate cancer. 

6. Screening typically consists of PSA testing with or without a digital rectal 
exam (DRE). 

. Screening with PSA and/or DRE is not 100% accurate. False positive 

results are common with PSA and DRE (i.e. benign processes often elevate 

the PSA or make the DRE feel abnormal). In fact, PSA generates a false 
positive result approximately 60% of the time (depending on the PSA level 
that is used to trigger a biopsy). Also, screening can miss some cancers 

(false negative results). 

If screening is abnormal, additional tests (such as risk calculators, imaging, 

or other biomarkers) may help better define the risk of prostate cancer and 

the risk of an aggressive cancer. 

The diagnosis of prostate cancer requires a prostate biopsy. Prostate biopsy 

is an invasive procedure associated with a low risk of serious side effects 

(see Side Effects of Prostate Biopsy, page 197). 

10. If cancer is diagnosed, management options include surveillance or 

treatment, both of which entail potentially harmful risks. 

a. Some prostate cancers are less likely to cause harm (even when they are 
untreated). Although there are tests that can estimate the chance that a 
cancer will be harmful, these tests are not 10096 accurate. Cancers that 
are less likely to cause harm may be managed with surveillance. 
Surveillance may include subsequent blood tests, prostate exams, 
imaging, and repeat prostate biopsies. 

b. Treatment of the cancer can cause side effects, such as erectile 
dysfunction, urinary incontinence, and bowel problems. 
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Which Tests Are Used For Prostate Cancer Screening? 

1. Prostate cancer screening consists of periodic PSA measurements with or 
without a digital rectal exam (DRE) of the prostate. A combination of PSA 
and DRE appears to detect more cancers than either test alone, although 
the benefit of adding DRE is marginal because most cancers are detected 
by PSA. If the PSA is abnormal, then а DRE should be performed if it was 
not done recently. For more details on using these tests for screening, see 
page 181 for PSA and page 182 for DRE. 

. Prostate imaging is not recommended for prostate cancer screening 
because it does not improve cancer detection. However, prostate imaging 
is useful for guiding prostate biopsies. 

3. Currently, there is insufficient information regarding the use of other tests 

(such as PCA3, PHI, etc.) as an initial screening modality. 
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Who Should Be Screened And Starting At What Age? 
1. Screening should be offered to men of appropriate age who have a life 
expectancy of more than 10 years. 
2. Men with average risk for prostate cancer—many guidelines recommend 
screening starting at age 50-55 in these men. 

. Men at higher risk for prostate cancer—many guidelines recommend 
screening starting at age 40-45 in men with a higher risk of lethal prostate 
cancer and/or a high risk for developing prostate cancer at an early age 
(such as such as men with a family history of prostate cancer, African 
ancestry, or the presence of germline mutations associated with prostate 
cancer). Many guidelines recommend starting at age 40 in men at very 
high risk. 

. The 2013 Prostate Cancer World Congress consensus states “Baseline PSA 
testing for men т their 40's is useful for predicting the future risk of 
prostate cancer.” For men age 40-49, the median PSA is 0.7 ng/ml. Men 
with PSA above this median (especially PSA > 1.0, which is above the 
75th percentile for this age) have a higher risk for prostate cancer and for 
aggressive prostate cancer. Men age 45-49 with a PSA > 1.6 have 9 fold 
higher risk of dying from prostate cancer within 25 years compared to men 
with PSA < 1.0. 


At What Interval Should The Screening Tests Be Performed? 

1. Periodic screening with PSA is more sensitive for detecting prostate cancer 
than a single PSA test. Therefore, serial PSA measurements are 
recommended for screening. 

2. Screening is often performed annually; however, the custom of annual 
screening is not evidence-based. 

3. Many guidelines suggest determining the screening interval based on PSA 
values. Men whose PSA suggests a low risk of developing metastasis and 
lethal prostate cancer can be screened less often. 

a. The 2021 ACS guideline recommends screening every 2 years in men 
with PSA < 2.5 and every year in men with PSA > 2.5. 

b. The EAU 2021 guideline recommends a screening interval of 2 years for 
men with PSA > 1 at age 40 or PSA > 2 at age 60 (because these men 
have a higher risk of metastatic and lethal prostate cancer) and an 
interval of 8 years for all other men. 

c. The CUA 2017 guideline recommends a screening interval of 4 years in 
men with PSA < 1, 2 years in men with PSA = 1-3, and consider more 
frequent PSA testing or adjunctive tests to decide if biopsy is warranted 
in men with PSA > 3. 

d. The NCCN 2021 guideline recommends screening every 2-4 years if 
PSA < 1, every 1-2 years if PSA = 1-3, and consider adjunctive tests to 
decide if biopsy is warranted in men with PSA > 3. 

4. The 2018 AUA guideline states “...a routine screening interval of two 
years or more may be preferred over annual screening...it is expected that 
screening intervals of two years preserve the majority of the benefits and 
reduce overdiagnosis and false positives.” 

5. A screening interval of 1 year may be more appropriate for men with a 
higher risk of developing lethal prostate cancer, whereas a longer interval 
may be appropriate for men with a lower risk. Risks for developing lethal 
prostate cancer include: baseline PSA above the median for the patient's 
age group, family history of prostate cancer, African ancestry, and the 
presence of germline mutations associated with prostate cancer. 
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At What Age Should Screening Be Stopped? 

1. There is no universally accepted age after which prostate cancer screening 
should be stopped. Many guidelines recommend that screening should 
cease when the patient life expectancy is less than 10-15 years, 
regardless of the patient's current age. However, it can be difficult to 
accurately predict life expectancy. Thus, some guidelines specify an age 
when screening should be discontinued. 

Several guidelines suggest that routine screening should be halted at age 

70, but screening may be reasonable in men over age 70 when they have 
excellent health and minimal comorbidities (especially if they have a 

family history of longevity, a rising PSA, or have never had PSA testing). 

a. The 2013 Prostate Cancer World Congress consensus states “Older men 
in good health with over 10 year life expectancy should not be denied 
PSA testing on the basis of their age." 

b. The 2021 ACS guideline states that *men without symptoms of prostate 
cancer who do not have a 10 year life expectancy should not be offered 
testing since they are not likely to benefit." 

c. The AUA 2018 guideline recommends against routine screening in men 

age > 70, but states “Some men over age 70 years who are in excellent 

health may benefit from prostate cancer screening." 

The NCCN 2021 guideline states that screening “...after 75 years of age 

should be done only in very healthy men with little or no comorbidity 

(especially if they have never undergone PSA testing or have a rising 

PSA)..." 

е. The USPSTF discourages the screening of men > 70 years old. 

. Clinicians can utilize PSA level at age 70-75 to help determine which 
healthy men may benefit from further screening. Men age 70-75 with 
PSA > 3 are more likely to benefit from further PSA testing. 

a. PSA «3 at age 70-75—these men have a very low risk of dying from 
prostate cancer (< 3%); therefore, further screening in these men is 
unlikely to be beneficial. 

b. PSA > 3 at age 70-75—these men have a 7% risk of dying from prostate 
cancer, but the risk increases as they get older. So, the older these men 
get, the higher their risk of dying from prostate cancer. 
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Screening PSA and Subsequent Risk of Dying from Prostate Cancer 
1. Men age 40-50—for men without risk factors for prostate cancer (e.g. no 

family history, not of African ancestry, no genetic predisposition), some 

physicians think that using PSA to predict future risk is of marginal value 

because it does not confer a clinical advantage over testing starting at 

age 50. Nonetheless, PSA can predict future risk in this age group. 

a. PSA « 1.0 at age 45-49—these men have the lowest risk of dying from 
prostate cancer. 

b. PSA > 1.6 at age 45-49—these man have 9 fold higher risk of dying 
from prostate cancer within 25 years compared to men with PSA < 1.0. 

Men age 60—men with PSA < 1 at age 60 have a very low risk of 

developing metastasis (0.5%) or dying from prostate cancer (0.2%) by the 

age of 85. 

. Men age 70-75 

a. PSA «3 at age 70-75—these men have a very low risk of dying from 
prostate cancer (< 3%). 
b. PSA > 3 at age 70-75— these men have a 7% risk of dying from prostate 
cancer, but the risk increases as they get older. 

4. PSA elevation typically occurs 6 to 13 years before prostate cancer causes 

symptoms. 
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AUA 2018 Guidelines For Prostate Cancer Screening 
1. If screening is offered, physicians should discuss the benefits, risks, and 
limitations of prostate cancer screening with the patient and then offer 
testing. The decision to screen should be a shared decision between the 
patient and the physician. 

2. Screening consists of PSA with or without digital rectal exam (DRE). 

3. Who should be screened? 

а. Men with life expectancy < 10-15 years—routine screening is not 
recommended. 

b. Men with life expectancy > 10-15 years 
i Age <40—the AUA recommends against screening in these men 

because they have a very low risk of prostate cancer. 

Age 40-54—тош пе screening is not recommended for men with 
average risk of prostate cancer. Consider screening in men at higher 
risk, such as men with African ancestry or a family history of lethal 
adenocarcinoma (such as prostate, ovary, pancreas, male or female 
breast cancer). 

iii Age 55-69—offer screening through shared decision making. 

iv. Age > 70—routine screening is not recommended, but may be 
reasonable in men who are in excellent health (minimal 
comorbidities) and who have a life expectancy > 10 years, especially 
if they have family history of longevity. 

4. Screening interval 

a. A screening interval of 2 or more years may be preferred over screening 
every year. 

b. Screening interval can be individualized according to baseline PSA. For 
example, men age 60 with PSA < 1, the risk of subsequently dying from 
prostate cancer was only 0.2%; therefore, these men may benefit from 
less frequent screening. 


U.S. Preventative Service Task Force (USPSTF) 2018 Guideline 
1. In 2018, the USPSTF suggested that clinicians can offer or provide PSA 
testing for selected patients depending on individual circumstances and 
that there is at least moderate certainty that the benefit is small (grade C 
recommendation). 
2. The USPSTF discouraged the use of PSA in man age > 70 (grade D 
recommendation). 


ii. 


Example Screening Protocol 
1. Guidelines on prostate cancer screening are highly variable (see table on 
the next page). The reader is encouraged to read guidelines that are 
relevant to the country in which you practice. 
2. In order to account for the variation in guideline recommendations, an 
example screening protocol (shown on page 183) was synthesized from 
multiple guidelines. 
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Comparison of Screening Recommendations for Prostate Cancer 


Age to Start Screening Men with 
Life Expectancy > 10 Years Suggested 
Guideline | Based on Prostate Cancer Risk к Screening 
Average| High | Very High 8 Tests 
Risk Risk Risk 
70, but PSA with or 
И = MESAS Individualize? | without DRE 
сл т: о | PSA with or 
NCCN 2021 45 4011 Individualize without DRE* 
- E PSA with or 
** Ыы o 
ACS 2021 50 45 40 Individualize without DRE 
60 if PSA<1, 
CUA 2017 501 451 all others at 70 PSA 
«15 years of 
EAU 2021 > 50 > 451 > 401 life expectancy PSA and DRE 
PCFA 2016 50 4511 4011 Not specified PSA 
USPSTF 2018 55 70 PSA 


AUA = American Urologic Association; EAU = European Association of Urology 
NCCN = National Comprehensive Cancer Network; ACS = American Cancer Society 
CUA = Canadian Urological Association; PSA = prostate specific antigen 

PCFA = Prostate Cancer Foundation of Australia and Cancer Council Australia 

USPSTF = United States Preventative Service Task Force; DRE = digital rectal exam 

§ For men age 40 to 54 years at higher risk (e.g. family history of prostate cancer or 
African ancestry), decisions regarding prostate cancer screening and when to start 
screening should be individualized. 

* NCCN guideline states “Strongly consider a baseline digital rectal examination." 

** Start at 40 in men at very high risk (e.g. more than one first-degree relative who 
had prostate cancer before the age of 65). Start at age 45 in men at high risk (e.g. 
African ancestry or men with a father or brother diagnosed with prostate cancer 
before the age of 65). Start at age 50 in men with average risk of prostate cancer. 

{ Start at 45 in men with higher risk (e.g. African ancestry or family history of prostate 
cancer), and at age 50 in men with average risk. These starting ages do not apply to 
men with germline mutations that increase the risk of prostate cancer, who may 
need to be tested at a younger age. 

|| Consider screening starting at age 40 in men with African ancestry, family history 
of prostate cancer, and/or germline mutations that increase the risk of prostate 
cancer. Start at age 45 in men with average risk of prostate cancer. 

+ Start at age > 40 in men with BRCA2 mutations. Start at age > 45 in men with 
African ancestry or a family history of prostate cancer. Start at age > 50 in men with 
average risk. 

tt Start at age 40 in men with а 9-10 times higher risk of death from prostate cancer 
(e.g. three 1% degree relatives diagnosed with prostate cancer). Start at age 45 in 
men with at least 2.5-3.0 times the risk of death from prostate cancer (e.g. one or 
two 15: degree relatives diagnosed with prostate cancer). The guidelines did not 
specify a risk category for men of African decent, but these men have 2 times the 
risk of death from prostate cancer compared to Caucasian men. Therefore, it seems 
reasonable to include men of African ancestry in the high risk category and to start 
screening them at age 45. Start at age 50 in men with average risk. These guidelines 
are endorsed by the Urological Society of Australia and New Zealand (USANZ). 

° Screening may be reasonable in men age > 70 with excellent health (minimal 
comorbidities) and life expectancy > 10 years, especially if they have family history 
of longevity, a rising PSA, or have never had a PSA test. Few men over the age of 
75 benefit from prostate cancer screening. 
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PSA for Prostate Cancer Screening 

. PSA is not capable of diagnosing prostate cancer. PSA only estimates the 
risk of prostate cancer (the higher the PSA, the higher the risk of prostate 
cancer). Cancer can be present even when the PSA is very low. Therefore, 
the term "normal" should probably not be utilized for PSA (the terms *low 
risk" or “lower risk" may be more appropriate). For more details on PSA, 
see page 300. 

. Cancers detected by PSA are more likely to be organ confined and less 
likely to be metastatic; therefore, screening with PSA detects prostate 
cancer at an earlier stage. PSA elevation typically occurs 6 to 13 years 
before prostate cancer causes symptoms. 

- The decision to perform a biopsy is often based on many criteria, not just 

the total PSA value (see page 183). 

A single abnormal PSA should not prompt prostate biopsy. The abnormal 

PSA level should be verified after a few weeks (using the same assay at the 

same lab). Minimize confounding causes of elevated PSA, such as 

genitourinary infection, ejaculation, and prostate trauma (e.g. urethral 
instrumentation, prostate massage, cycling, motorcycle riding, long plane, 
long car rides, etc.). Also, approximately 1096 to 3096 of elevated PSA tests 
will decline to a normal value within the following year (however, PSA 
returning to normal does not eliminate the possibility of prostate cancer, so 
these men should be monitored closely). 

. In asymptomatic men, attempting to reduce PSA with a course of 

antibiotics is not recommended (using antibiotics in this setting does not 

appear to alter the PSA). 

Hemodialysis and peritoneal dialysis do not alter total PSA significantly. 

. Abnormal total PSA value—there is no universally accepted threshold 
value above which the total PSA is considered abnormal. Higher PSA 
thresholds reduce unnecessary biopsies, but increase the risk of missing 
cancer. Lower PSA thresholds reduce the risk of missing cancer, but 
increase the detection of “clinically insignificant” cancer. 

a. Age and ethnicity specific reference ranges—these may help account for 
variation in the risk for prostate cancer between different populations. 
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Аре “Normal” Serum PSA Range (ng/ml) 

(years) Caucasian African-American Asian-American 
40-49 0-2.5 0-2.0 0-2.0 
50-59 0-3.5 0-4.0 0-3.0 
60-69 0-4.5 0-4.5 0-4.0 
70-79 0-6.5 0-5.5 0-5.0 


b. It is important to realize that PSA reference numbers used in most 
screening and diagnostic algorithms are based on men not taking a 
5a-reductase inhibitor. 

c. 3a-reductase inhibitors (finasteride, dutasteride) typically reduce total 
PSA by approximately 50% within 12 months. After 12 months of 
treatment, clinicians can double the PSA (to estimate what the PSA 
would be in the absence of a 5a-reductase inhibitor) in order to compare 
it to reference PSA values. 
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8. 


Abnormal change in total PSA 

а. In men taking a S@-reductase inhibitor—these mediations reduce total 
PSA by approximately 50% after 6-12 months of treatment, although the 
maximum PSA reduction and the time to reach it are highly variable. 
Men whose total PSA does not decline by 50% within 12 months of 
starting a 5a-reductase inhibitor or whose PSA rises while on a 
5a-reductase inhibitor have a higher risk for prostate cancer; therefore, 
prostate biopsy is often recommended in these men. Using a 
5a-reductase inhibitor appears to improve the ability of PSA to predict 
the presence of prostate cancer, particularly high grade cancers. 
5a-reductase inhibitors usually do not alter the percent free PSA. 

. In men not taking a 5 a-reductase inhibitor—in these men, PSA velocity 
(PSAV) may help determine the risk of prostate cancer (although the 
evidence is conflicting as to whether PSA velocity is useful for 
predicting the presence of prostate cancer). 

i. For total PSA « 4 ng/ml, PSA velocity > 0.35 ng/ml/year suggests 
the presence of a clinically significant prostate cancer. Men with PSA 
velocity > 0.35 and PSA < 4 havea higher risk of dying from prostate 
cancer 5-15 years later. 

. For total PSA = 4-10 ng/ml, PSA velocity > 0.75 ng/ml/year suggests 
the presence of prostate cancer. 

iii. For total PSA > 10, PSA velocity is not useful. 
c. PSAV requires at least 3 PSA levels taken at least 6 months apart. 
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PSA;-PSA, РЅАз-РЅА, \|PSA2= 2nd PSA (ng/ml) 
PSAV = 0.5 x | ————— + 


PSA, = Ist PSA (ng/ml) 


PSA, = 3rd PSA (ng/ml) 
Time, = years from PSA, to PSA, 
Time; = years from PSA, to РЗАз 


Time, Time 


Digital Rectal Exam (DRE) for Prostate Cancer Screening 


— 
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. Screening for prostate cancer should not be performed using only DRE. 


DRE is used as an adjunct to PSA testing. If the PSA is abnormal, then a 
DRE should be performed if it was not done recently. 

There is no universal agreement on what constitutes an abnormal DRE. A 
nodule or firm (indurated) area is usually considered suspicious. 


. If the clinician concludes that the DRE is suspicious for cancer, then a 


prostate biopsy is indicated. 


. Abnormal DRE increases the likelihood of prostate cancer compared to a 


normal DRE. 


. When the DRE is abnormal, the risk of prostate cancer is only 4% with 


PSA « 1, but is at least 4096 when PSA is between 4 and 10. 


Chance of Finding 
PSA (ng/ml) Prostate Cancer in Men 
with an Abnormal Prostate Exam 
«1.0 4% 
<4.0 15% 
4.1-9.9 40% 
>10 75% 


The rates were calculated by combining data from 5 studies 
(J Urol 152: 1506, 1994; J Urol 151: 1283, 1994; J Urol 151: 1571, 1994; 
J Natl Cancer Inst 90: 1817, 1998; BJU Int 102: 1524, 2008). 
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Risk of Prostate Cancer Based on PSA and DRE 
A combination of PSA and DRE appears to detect more cancers than either 
test alone, although the benefit of adding DRE is marginal because most 
cancers are detected by PSA. 


Prostate Era Total PSA % of Men with Prostate Cancer 
(ng/ml) Any Gleason Score | Gleason Score > 7 
Normal <0.5 6.6% <1% 
Normal 0.6-1.0 1095 196 
Normal 1.1-2.0 1796 2% 
Normal 2.1-3.0 24% 4.6% 
Normal 3.1-4.0 27% 6.7% 
Normal 4.1-10.0 20-25% ? 
Abnormal 4.1-10.0 40% 7 
Normal or Abnormal >10 > 5096 ? 


Data from N Engl J Med 350(22): 2239, 2004; J Urol 151: 1283, 1994; 
J Natl Cancer Inst 90: 1817, 1998. 


Other Tests to Determine the Need for Prostate Biopsy 


General Information 

1. PSA with or without DRE is the only regimen that is recommended for 
prostate cancer screening (there are not enough data to determine if other 
tests are useful for routine screening). 

2. PSA and DRE are also the initial tests that are used to determine whether a 
prostate biopsy may be warranted. If PSA and/or DRE are abnormal, then 
other tests may used to help decide on the need for biopsy. Examples of 
these other tests include risk calculators, prostate MRI, and other 
biomarkers (free PSA, PCA3, PHI, 4K score, etc.). 

3. These other tests can better define the risk of prostate cancer. They cannot 
diagnose prostate cancer (a prostate biopsy is required for diagnosis). 


Risk Calculators 
These calculators help determine the need for biopsy by incorporating 
many criteria to predict the risk of prostate cancer. Examples include the 
ERSPC risk calculator and the PCPT risk calculator. 


Percent Free PSA (% Free PSA) 
1. This blood test measures the amount of free PSA (PSA that is not bound to 
other proteins) and the amount of total PSA (all circulating PSA, bound or 
unbound). From these measurements, percent free PSA is calculated using 
the following equation: % free PSA = (free PSA + total PSA) x 100. 
The higher the percent free PSA, the lower the risk for prostate cancer. 
Percent free PSA does not seem to be altered by 5a.-reductase inhibitors. 
Percent free PSA is FDA approved only for men with total PSA — 4-10 and 
a normal prostate exam. 
. Hemodialysis and peritoneal dialysis do not alter total PSA, but they do 
alter free PSA. Thus, % free PSA should not be used in dialysis patients. 
Probability of Prostate Cancer 
% Free PSA | in Men with Normal Prostate Exam 


Бој 


Un 


and Total PSA — 4-10 ng/ml 
« 1096 56% 
10-15% 28% 
15-20% 20% 
20-25% 16% 
>25% 8% 
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Complexed PSA 
1. This blood test measures the amount of PSA that is bound (or complexed) 
to other proteins. The higher the complexed PSA, the higher the risk of 
prostate cancer. 
2. PSA is complexed mostly with o.1-antichymotrypsin. A smaller amount is 
complexed with «2-macroglobulin. 
3. Complexed PSA has not gained widespread acceptance. 


Prostate Health Index (PHI) PHI Risk of 
1. PHI is a blood test. A higher PHI score indicates a Score | Cancer 
higher risk of prostate cancer. <27 9.8% 


2. PHI uses a combination of total PSA, free PSA, and 270-359 | 16.8% 
[-2]proPSA to calculate the PHI score. [-2]proPSA ^ 
t 36.0-54.9 | 33.396 
is an isoform of free PSA. > 55 50.1% 
3. PHI is FDA approved for men with PSA from 4 to = — 
10, age > 50 years, and normal prostate exam. 


PSA Density (PSAD) 
1. PSAD > 0.15 suggests the presence of prostate cancer. 
2. PSAD requires measurement of total PSA and prostate volume. Prostate 
volume is typically calculated from a transrectal ultrasound of the prostate. 
3. PSAD has not been adequately studied in men taking a 5a-reductase 
inhibitor. Also, there is conflicting evidence as to whether PSA density is 
useful for predicting the presence of prostate cancer. 


PSA (ng/ml) 
Prostate Volume (cc) 


PSAD = 


4Kscore 

1. The 4Kscore is a blood test. It incorporates four kallikreins (free PSA, total 

PSA, intact PSA, and human kallikrein 2) and clinical characteristics 
(patient age, DRE findings, and prior biopsy results) to predict the risk of 
group grade > 2 (Gleason score > 7) prostate cancer. The higher the 4K 
score, the higher the risk of prostate cancer. 

2. 4Kscore also predicts the risk of developing metastatic prostate cancer. In 
men age 60 with PSA > 3, the risk of developing metastatic prostate cancer 
at 15 years after the 4Kscore test is almost 10 fold higher in men with 
4Kscore > 7.5% compared to men with 4Kscore < 7.5%. 

. 4Kscore also predicts the risk of dying from prostate cancer. In men age 
60-73 with PSA > 2, the risk of dying from prostate cancer at 15 years 
after the 4Kscore test is 1.7% in men with 4Kscore < 7.5%, and 13% in 
men with 4Kscore > 7.5%. 

4. No optimal cut point has been established above which biopsy is indicated; 

however, prostate biopsy for 4Kscore 7 7.5 has been suggested because 

this score indicates a higher risk of current Gleason 7 7 cancer, a higher 
risk of subsequently developing metastasis, and a higher risk of dying from 
prostate cancer. Also, performing prostate biopsy in men with 

4Kscore > 7.5 detects essentially all Gleason score > 8 cancers. 

4K score is indicated in men with elevated PSA and/or abnormal DRE 

(including men who are biopsy naive or who have had a prior benign 

biopsy). The test should be avoided in the following circumstances: 

a. Digital rectal examination within the previous 96 hours. 

b. Use of medications that influence PSA within the previous 6 months. 

c. Prostate procedure within the previous 6 months. 

d. Recent use of biotin supplements > 5mg/day— biotin can interference 

with the test and may cause erroneous results. 
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ExoDx Prostate Intelliscore (EPI) 

1. EPI is a urine test that evaluates 3 genes (PCA3, ERG, and SPDEF) using 
the RNA in urinary exosomes. Higher levels of urinary RNA from PCA3 
and ERG are associated with an increased risk of prostate cancer. SPDEF 
is used as an internal reference. Exosomes are membrane bound vesicles 
that are created within a cell and then released into the extracellular 
environment. The exosome contains markers (such as PCA3 and ERG) 
from the cell in which it originated. 

. DRE is not necessary before the test. In fact, the patient should not 
undergo DRE within the 24 hours before the test. 

A higher EPI score indicates a higher risk of Gleason 7 7 cancer. 

. A cut point of EPI > 15.6 can be used to select men for prostate biopsy; 
however, 9% of men with EPI < 15.6 have a Gleason > 7. 

EPI is indicated for men age 7 50 with PSA — 2 to 10 (with or without an 
abnormal DRE). There is no evidence to suggest that sexual activity before 
EPI will impact the results. The test has not been validated in men using 
medications that influence PSA within the previous 3-6 months or in men 
that had a prostate procedure within the previous 6 months. The test should 
be avoided in the following circumstances: 

a. Digital rectal examination within the previous 24 hours. 

b. Urinated within the past 60 minutes. 

c. Prostatitis within the past 3 to 6 months. 


SelectMDx 

1. This test is performed on a post-DRE urine sample. 

2. SelectMDx evaluates 3 genes (DLX1, HOXC6, and KLK3) by measuring 
their RNA in the urine. Higher levels of urinary RNA from DLX1 and 
HOXC6 are associated with an increased risk of prostate cancer. KLK3 
RNA is used as an internal reference. 

. SelectMDx results are generated from the 3 gene assay and clinical data 
(patient age, PSA, prostate volume, DRE findings, and family history). 

. SelectMDx predicts the likelihood of finding any prostate cancer and of 
finding Gleason > 7 prostate cancer. If the results indicate “very low risk", 
then the risk of Gleason > 7 is 5% and the risk of Gleason > 8 is less than 
196. 

. This test is indicated in men with a PSA — 4-10 (with or without and 
abnormal DRE). The test has not been validated in men using medications 
that influence PSA within the previous 6 months or in men that had a 
prostate procedure within the previous 6 months. 


Multiparametric MRI (mpMRI) of the Prostate 

1. Prostate mpMRI may be used to help determine the need for prostate 
biopsy in men with abnormal PSA or DRE. 

2. The PIRADS system uses prostate mpMRI to determine the risk of having 
clinically significant prostate cancer (for details on prostate MRI and the 
PIRADS system, see page 459). PIRADS category ranges from 1 to 5, 
with a higher PIRADS category indicating a higher risk of prostate cancer 
and a higher risk of aggressive prostate cancer. PIRADS 1 indicates a 
completely normal prostate mpMRI. 

a. PIRADS 1 or 2—the risk of grade group 7 3 cancer (Gleason 
score > 4+3) is very low (approximately 2%); therefore, these lesions 
are rarely biopsied (although a clinician may consider biopsy if other 
factors indicate a high suspicion of cancer). Not performing a biopsy of 
PIRADS < 2 lesions will miss a grade group 2 (Gleason score = 3+4) 
approximately 9% of the time. 
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b. PIRADS 3—the risk of Gleason score 7 443 cancer is approximately 
4*6. Some clinicians believe that the risk is high enough to warrant a 
biopsy of all PIRADS 3 lesions, while others believe that the decision to 
biopsy these lesions should be based on additional testing (such as PSA 
density, PSA velocity, 4Kscore, Prostate Health Index, etc.). 

c. PIRADS 4 or 5—the risk of Gleason score 7 443 cancer is relatively 
high (at least 13-37%); therefore, most clinicians recommend biopsy of 
these lesions. 


Risk of Finding Clinically Significant} 
PIRADS Prostate Cancer in the Prostate Lesion 
Version 2 when using Targeted Biopsy* 
Category Gleason Score > 3+4 | Gleason Score > 4+3 
(Grade Group 7 2) (Grade Group 7 3) 


lor2 9% <2% 
3 14% 4% 
4 33% 13% 
5 66% | 37% 


T There is debate regarding the exact criteria that define а clinically significant cancer. 
See page 201 for the definition of "clinically significant." 

* Data includes men who had no previous biopsy, men with a previous benign 
systematic biopsy, and men with a previous malignant systematic biopsy. 
Calculations for PIRADS 3-5 were restricted biopsies that targeted the lesion seen 
on MRI (and excluded systematic biopsy results), whereas calculations for PIRADS 
1-2 included systematic biopsies and (if done) targeted biopsies. The rates were 
calculated by combining data from 14 studies: Transl Androl Urol 7(1): 132, 2018; 
J Urol 200: 767, 2018; NEJM 378(19): 1767, 2018; J Urol 196(3): 690, 2016; 
Cancer 122: 884, 2016; Int Braz J Urol 45: 713, 2019; Radiology 283(1): 130, 2017; 
Eur Urol 73(3): 353, 2018; J Urol 198: 583, 217; Eur Uol 75: 570, 2019; 

Can Urol Assoc J 12(12): 401, 2018; J Urol 201: 510, 2019; BJU Int 120: 631, 
2017; Cancer Res Treat 52(3): 714, 2020. 


3. Inflammation, basal cell hyperplasia, and high percentage of stroma are all 
more common in MRI lesions than in normal appearing prostate. In fact, 
these benign pathologic conditions may present as a suspicious lesion on 
prostate MRI (producing a false positive MRI). 

. Biopsy naive men (i.e no prior prostate biopsy)— prospective studies (e.g. 
PECISION, MRI-FIRST, and 4M) show that mpMRI guided prostate 
biopsies reduce the detection of clinically insignificant cancer compared to 
systematic biopsies (thus, reducing overdiagnosis). Also, mpMRI guided 
biopsies increase the detection of Gleason score > 7 cancer compared to 
systematic biopsies, but the difference was not significant in all studies. 

. Guidelines for use of mpMRI in biopsy naive men 
a. American Urological Association (AUA) 2018 guideline—mpMRI 

*...imaging...can be considered in men with a suspicious PSA level to 
inform prostate biopsy decisions." 

b. European Association of Urology (EAU) 2021 guideline—when 
screening suggests a risk of cancer, the clinician should “Perform 
mpMRI before prostate biopsy." Also, “When mpMRI is negative (i.e. 
PIRADS < 2) and clinical suspicion of prostate cancer is low, omit 
biopsy based on shared decision making with the patient... When mpMRI 
is positive (i.e. PIRADS > 3), combine targeted and systematic biopsy.” 
Canadian Urological Association (CUA) 2017 guideline—states 
“...mpMRI should not be routinely used in the biopsy naive setting", and 
that “In patients...who are biopsy naive, mpMRI followed by targeted 
biopsy...should not be considered the standard of care.” 
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d. National Comprehensive Care Network (NCCN) 2021 guideline— “It is 
recommended that MRI should proceed biopsy, and image guided 
biopsy techniques be employed routinely." The guideline also states that 
“most [experts] advocate for a combined approach [both targeted and 
systematic sampling] as some high grade cancers are uniquely detected 
using the systematic approach." 

6. Guidelines for use of mpMRI in men with prior benign biopsy 

a. AUA/SAR 2016 guideline—mpMRI “should strongly be considered in 
any patient with a prior negative biopsy who has persistent clinical 
suspicion for prostate cancer...a case specific decision must be made 
whether to also perform concurrent systematic sampling." 

b. EAU 2021 guideline—in men whose testing suggests a risk of cancer, 
the clinician should *Perform mpMRI before prostate biopsy." Also, 
“When mpMRI is negative (i.e. PIRADS < 2) and clinical suspicion of 
prostate cancer is high, perform systematic biopsy based on shared 
decision making with the patient...When mpMRI is positive (i.e. 
PIRADS > 3), perform targeted biopsy only.” 

CUA 2017 guideline—“In men who had a prior negative TRUS guided 
systematic biopsy who demonstrate increasing risk of having clinically 
significant prostate cancer since prior biopsy...mpMRI followed by 
targeted biopsy may be considered...” 

d. NCCN 2021 guideline—multiparametric MRI with targeted biopsies 

“ „аге recommended after at least 1 negative prostate biopsy and high 
suspicion for cancer based on PSA and/or biomarkers.” 

7. For mpMRI guided biopsy technique, see page 194. 

8. For using mpMRI during prostate cancer surveillance, see page 216. 

9. For more details on prostate MRI and MRI in general, see page 459. 
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Тез 5 Specifically Indicated for Men with a Prior Benign Prostate Biopsy 
1. When there is suspicion of prostate cancer despite a prior benign biopsy, 
several tests are approved for use in this specific setting to help better 
stratify the risk of cancer. These include a urine test (PCA3), tissue based 
tests (ConfirmMDx and Mitomic Prostate Test), and imaging (mpMRI). 
2. Some of these tests are described below. 


PCA3 (Prostate Cancer Gene 3) Risk of 

1. PCA3 is performed an a post-DRE urine sample. Cancer* 
Prostate exam pushes prostate cells into the urethra, | 129 | 
which are then expelled in the voided urine. Prostate | 174 | 
cells in the voided urine are analyzed for | 23% | 


overexpression of the PCA3 gene. 
2. A higher PCA3 score indicates a higher risk of 
prostate cancer. 
3. The PCA3 assay is not influenced by prostatitis, 
5a-reductase inhibitors, o.-blockers, saw palmetto, 
quinolones, doxycycline, or sildenafil. 
PCA3 is FDA approved for men age > 50 with one or 
more previous benign prostate biopsies (but should 
not be used in men with atypical small acinar proliferation on their most 
recent biopsy). Although PCA3 is not FDA approved for men that are 
biopsy naive, some clinicians still use the test in these men. 


32% 
45% 
>100 50% 

* In men with at 
least one previous 
benign prostate 
biopsy 
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ConfirmMDx 
1. ConfirmMDx is performed on benign prostate tissue from a prior biopsy. 
2. Cancer can induce molecular changes in the surrounding benign tissue (a 
field effect or *halo"). When a benign core contains a field effect, there is a 
higher risk of cancer near the site from which the core was taken. 

. ConfirmMDx measures DNA methylation of 3 genes (GSTP1, APC, and 
RASSF1). Methylation in any of these genes suggests an increased risk of 
prostate cancer near the site from which the core was taken. 

. If DNA methylation is absent, then the risk is 4% for Gleason score > 7 
prostate cancer and 10% for any grade cancer. If methylation is present, 
then the risk of any grade prostate cancer is approximately 30-5096. 

. ConfirmMDx is indicated for men with a previous benign biopsy who are 
being considered for repeat prostate biopsy. The test can be used in men 
with high grade PIN or atypical small acinar proliferation (atypia 
suspicious for cancer). If rebiopsy is indicated, then consider performing a 
systematic biopsy (see page 196) with increased sampling of the 
methylated regions and perhaps the adjacent regions. 


Mitomic Prostate Core Test (MPCT) 

1. MPCT is performed on benign prostate tissue from a prior biopsy. 

2. MPCT measures a specific deletion in mitochondrial DNA to determine 
the risk that prostate cancer may have been missed on a previous biopsy. It 
is similar to ConfirmMDX in that it tests for a field effect and provides 
information regarding the risk for prostate cancer. 


Diagnosis and Work U 
Indications for Prostate Biopsy 

1. See page 183 for details regarding the indications for prostate biopsy. 

2. The 2013 Prostate Cancer World Congress Consensus states that "PSA 
testing should not be considered on its own, but rather as part of a 
multivariable approach to early prostate cancer detection..." and that 
^... digital rectal examination, prostate volume, family history, ethnicity, 
risk prediction models...can help to better risk stratify men. " Prior biopsy 
results, life expectancy, age, and comorbidities may also be considered 
when deciding on the need for prostate biopsy. 

Prostate Biopsy—General Concepts 

1. Cores are usually obtained transrectally under local anesthesia using 
transrectal ultrasound guidance. Transperineal biopsies have a lower risk 
of infection than transrectal biopsies, however, transperineal biopsies are 
often more painful and require more local anesthesia. 

2. In men with an elevated PSA, a 10-12 core systematic prostate biopsy has 
a false negative rate of approximately 20% to 30%. 

3. For men without an anus (e.g. after abdominoperineal resection), prostate 
biopsies can be obtained by the following routes. 

a. Transperineal biopsies using ultrasound, CT, or MRI guidance. 
Ultrasonic imaging can be performed transabdominal or transperineal. 
b. Transgluteal biopsies using CT or MRI guidance. 
Transrectal Prostate Biopsy 

1. Preparation for transrectal prostate biopsy 

a. Bowel preparation—The EAU recommends using a povidone-iodine 
rectal preparation (in addition to systemic antibiotic prophylaxis) 
because it decreases the risk of infectious complications. Administering 
an enema prior to the procedure does not reduce the risk of infection. 
However, it may minimize the chance that gross stool in the rectum 
hinders placement of the transrectal probe. 
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b. Culture based antibiotic prophylaxis—this optional strategy involves 
obtaining a rectal culture so that bacterial sensitivity profiles are 
available before the biopsy. Prophylaxis is then adjusted as needed to 
cover organisms that are resistant to the recommended prophylaxis 
regimen. The data are conflicting as to whether this reduces the rate of 
sepsis over empiric antibiotics. 

c. Empiric antibiotic prophylaxis (based on the AUA guidelines) 

i. Preferred antibiotic regimen—fluoroquinolone alone or a 
combination of an aminoglycoside and a cephalosporin (1st, 2nd, or 
3rd generation). 

ii. Alternative antibiotic: Aztreonam or consider infectious disease 

consultation. 

. For oral administration, the antibiotic should usually be taken 2 to 4 
hours before the procedure. For intramuscular or intravenous 
administration, the antibiotic should be given within 1 hour of the 
procedure. 

iv. If the patient has a high risk of having a resistant organism (see 
below), then consider adding an appropriate additional antibiotic to 
the prophylaxis regimen or consider performing culture based 
antibiotic prophylaxis. 

v. Risk factors for being colonized with and developing an infection 
from a multidrug resistant organism—antibiotic use within the last 6 
months, hospitalization within the last 6 months, infection after a 
previous prostate biopsy, history of prostatitis, history of urinary tract 
infections, recent international travel, and known colonization with 
an organism resistant to the recommended prophylaxis regimen. 

vi. Taking a greater number of cores and injecting local anesthesia does 
not appear to increase infection rate. 

2. Transrectal ultrasound (TRUS) for prostate biopsy 
a. Most prostate cancers are isoechoic. When prostate cancer is visualized 

on TRUS, it is usually hypoechoic. Rarely, prostate cancers are 

hyperechoic. 

b. Color Doppler and power Doppler ultrasound can improve biopsy 
targeting by helping localize areas than may contain cancer. 

c. TRUS cannot reliably identify prostate cancer. When a biopsy is 
indicated based on other factors, the biopsy should be performed even if 
the TRUS is normal. Obtaining only TRUS targeted biopsies (from areas 
that appear suspicious) is ineffective. However, TRUS targeted biopsies 

may be useful when combined with systematic biopsies. 

3. Local anesthetic for prostate biopsy (prostate block) 

a. Prostate innervation—the prostate nerves arise from sympathetic and 
parasympathetic branches of the inferior hypogastric plexus. They 
course along the posterior-lateral prostate from the base toward the apex. 

Neural Innervation of the Prostate 


RA BA ^— Proximal end 


() Prostate Nerve 


( ) < & its Branches 


Prostate depicted in the coronal plane 
SV = seminal vesicle 
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b. Some urologists apply lidocaine jelly topically to the anus before the 
biopsy to help decrease discomfort from inserting the probe. 

c. Prostate block anesthetizes the prostatic nerves (which are sympathetic 
and parasympathetic branches from the inferior hypogastric plexus). 

d. Prostate block technique—on each side (near the lateral edge of the 
prostate), inject 2-5 cc of 1% plain lidocaine between the prostate base 
and the seminal vesicle. Alternatively, place the needle into the lateral 
prostate (at the base, mid, and apex) and inject 1% plain lidocaine as the 
needle is withdrawn. These two techniques can be combined. 


Injecting Local Anesthetic for Prostate Biopsy 
Prostate Depicted in Transrectal Ultrasound in the Lateral Sagittal Plane 


the Coronal Plane 
26. Injecting needle 


PZ = peripheral zone; SV = seminal vesicle 


Lidocaine bolus 


4. Avoiding painful apical biopsies 

a, The dentate line (also called the pectinate line or anorectal junction) is 
the anatomic division between the anus and the rectum (figure 1). 
Cephalad to the dentate line, tissue is innervated by branches of the 
inferior hypogastric plexus (prostate branches are anesthetized by 
prostate block). Below the dentate line, tissue is innervated by branches 
of the inferior rectal nerve (not anesthetized by prostate block). When 
obtaining a biopsy near the apex, the needle may pass below the dentate 
line, causing severe pain (figure 2). 

. To avoid painful apical biopsies, place the tip of the ultrasound posterior 
to the mid prostate and position the tip of the biopsy needle just inside 
the end of the probe (figure 3). Then, angle the probe so that its tip 
sweeps anterior and toward the prostate apex (figure 4). This maneuver 
retracts the dentate line away from the prostate apex and allows the 
biopsy needle to pass above the dentate line. Then, fire the biopsy gun. 

. The dentate line is not well visualized on transrectal ultrasound. 
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Avoiding Anal Pain During Prostate Biopsy | 
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. . Figure 3: With the tip of the probe at 
Figure 1: Diagram of the dentate line. mid prostate, place the tip of the biopsy 
SV = seminal vesicle needle just inside the end of the probe. 
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Rectum 


Figure 2: Painful apical biopsy that passes Figure 4: Angle and sweep the probe 
below the dentate line. anterior toward the apex to retract the 
dentate line away from the needle path. 
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Initial Systematic Prostate Biopsy 

1. Prostate cancer can arise anywhere in the prostate, but it usually arises in 
the peripheral zone (PZ); therefore, biopsies are concentrated in the PZ. 

2. Summary of the AUA and NCCN recommendations. 

a. Systematic cores—obtain at least 12 systematic cores that sample the 
lateral PZ and para-sagittal PZ. Taking > 12 cores may slightly increase 
cancer detection, slightly increase negative predictive value (NPV), and 
slightly reduce undergrading, but it increases detection of “insignificant 
cancer." Taking 18-21 cores increases cancer detection by < 4%. 

b. Lesion directed cores—obtain cores from suspicious regions detected on 
prostate imaging or digital rectal examination (DRE). Prostate cancer is 
found in 30% of hypoechoic lesions and in 30% of palpable nodules. 

c. Transition zone sampling is not recommended during the initial 
systematic biopsy because of its low yield in this setting. 

3. Lateral PZ—sampling the lateral PZ improves NPV and cancer detection 
(thus, most guidelines recommend sampling the lateral PZ). 

4. Anterior-apical PZ—sampling of the anterior-apical PZ is prudent. In fact, 
the AUA guideline states that “clinicians should use templates that 
incorporate adequate sampling of the apex or anterior apex.” 

a. When the anterior-apical PZ is not sampled, 5% of men will have benign 
pathology despite the presence of cancer in the anterior-apical PZ (i.e. 
the patient will receive a false benign diagnosis in 5% of cases). 

b. 25-50% of cancers are present in both the anterior-apical PZ and other 
areas of the prostate. Thus, biopsy patterns that do not sample the 
anterior-apical PZ will underestimate the amount of cancer in 25-50% 
of cases. Sampling the anterior-apical PZ is especially important in men 
on surveillance because it more accurately assesses the extent of cancer. 

5. Lateral and anterior-apical cores must be obtained to effectively sample 
the anterior horn of the PZ (see diagram below). 

6. The author’s initial systematic prostate biopsy pattern (see diagram below) 
a. 14 systematic cores—4 para-sagittal cores (anterior-apical, apex, mid, 

base) and 3 lateral cores (apex, mid, base) on each side. This protocol 
detects more cancers than protocols that do not sample the anterior- 
apical PZ and protocols that take fewer cores (Moussa, 2010). 
b. Additional systematic cores are obtained in large prostates (e.g. > 50 cc). 
c. Cores are obtained from suspicious areas detected on imaging or DRE. 


Transrectal Prostate Biopsy | 


Transrectal Ultrasound Transrectal Ultrasound 
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PZ = peripheral zone (grey areas represent the anterior horn of the PZ) 
TZ = transition zone; FM = fibromuscular stroma; CZ = central zone; À= urethra 
* Biopsies in the sagittal paramedian plane are also called “parasagittal biopsies.” 
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Anterior-Apical Biopsy 
1. In the sagittal plane (e.g. midway between the urethra and the lateral edge 
of the prostate), insert the biopsy needle so that its tip is 1.5 cm from the 
anterior capsule and then fire the biopsy gun (this core samples all the way 
to the anterior capsule). 
2. A large transition zone (TZ) may compress the anterior apical peripheral 
zone; thus, prostates with a large TZ may require a steeper biopsy angle. 


| Anterior-Apical Biopsy of Peripheral Zone 
Transrectal Ultrasound in the Sagittal Plane 
Large Prostate Prostates witha Small Prostate 


large TZ may 
require a steeper 
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Paramedian 
Paramedian 


PZ — peripheral zone (grey areas represent the anterior horn of the PZ) 
TZ = transition zone; CZ = central zone 


Transition Zone (TZ) Biopsy 

1. Transition zone sampling is not recommended during the initial systematic 
biopsy because of its low yield in this setting. Transition zone biopsy may 
be more useful during repeat biopsies. 

2. Prostate cancer can occur anywhere in the TZ, but it is usually located in 
the distal two-thirds of the TZ near the anterior midline (see diagram); 
therefore, transition zone biopsies should be concentrated in this region. 

3. Insert the biopsy needle through the PZ and into the TZ. When the needle 
tip is in the TZ, fire the biopsy gun. With a large TZ, insert the needle far 
enough to adequately sample the anterior TZ. 


[Transition Zone Biopsy 


Transrectal Ultrasound Transrectal Ultrasound 
in the Sagittal Plane in the Transverse Plane 


Most common 
location of transition 
zone cancer 
(black areas) 


Transition zone 
biopsies 


Paramedian 
Mid prostate 


PZ = peripheral zone (grey areas represent the anterior horn of the PZ) 
TZ = transition zone (black areas represent the most common location of transition 
zone cancers); CZ = central zone; \=urethra 


Seminal Vesicle (SV) Biopsy 

1. Men who are considering salvage cryotherapy after radiation should 
undergo SV biopsy (in addition to prostate biopsy) because cancer in the SV 
occurs in up to 42% of men who recur after radiation. 

2. The indication for SV biopsy in other circumstances is not well defined. 
Consider performing SV biopsy in the following situations. 
a. A large cancer in the base of the prostate—SV invasion is more likely 

when there is a large cancer in the base of the prostate. 

b. PSA > 15—seminal vesicle involvement is 20-25% with PSA > 15. 
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c. A nomogram predicts a high risk of SV invasion (e.g. Koh H, et al: 
J Urol, 170: 1203, 2003). 

d. Imaging suggests the presence of cancer in the SV—SV invasion is 
more likely in men whose ultrasound shows a hypoechoic lesion in the 
base of the prostate, a hyperechoic lesion in the SV, loss of the normal 
echogenic fat between the prostate base and SV, the posterior (rectal) 
surface of the SV is convex toward the rectum, or the SV is displaced 
anteriorly > 1 cm from the rectal wall. 

. Biopsies should be concentrated in the proximal third of the SV (the part 

closest to the prostate). Sample as close as possible to the junction of the 

SV and the prostate without sampling the prostate. 

a. When prostate cancer invades into the SV, the initial site of invasion is 
almost always the proximal SV. 

b. Distal SV invasion in the absence of proximal SV invasion is rare. 

c. Spread of prostate cancer into the distal 1 cm of the SV is rare. 

In the paramedian plane, the biopsy needle tip is advanced through the 

rectal wall and positioned a few millimeters posterior to the proximal 

seminal vesicle. Then, the biopsy gun is fired. Attempt to sample the entire 

anterior-posterior distance of the SV. The needle should not penetrate into 

the prostate, the bladder lumen, or the peritoneum. 
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SV = seminal vesicle; PZ = peripheral zone; TZ = transition zone; CZ = central zone 


Multiparametric MRI (mpMRI) Guided Prostate Biopsy 
1. A normal prostate mpMRI does not exclude prostate cancer. If the prostate 

mpMRI is normal, but there is a suspicion of prostate cancer, then a 

systematic biopsy should be performed. 

2. There are 3 techniques for performing mpMRI guided biopsies (i.c. 
biopsies that target suspicious areas on mpMRI). 

a. In-bore mpMRI guided biopsies—biopsies are done with the patient in 
the MRI gantry. MRI images confirm that the biopsy needle is placed 
into the target. The procedure is time consuming and requires the patient 
to be in the prone position for a prolonged period. 

b. TRUS/mpMRI fusion guided biopsies—using the mpMRI, an outline of 
the prostate and the suspicious lesions are constructed within a 
computer. Prior to the biopsy procedure, this data is loaded into a fusion 
system. At the time of the biopsy procedure, the urologist uses the fusion 
system to align the prostate on the TRUS images and the mpMRI images 
so that they track together in real time. The lesion outline from the 
mpMRI is then overlaid onto the real time TRUS images, which allows 
the clinician to target the lesion that was seen on mpMRI. 

c. Cognitive fusion guided biopsies—the clinician looks at the mpMRI 
images and creates a mental map ofthe lesion's location within the 
prostate. Then, the clinician performs TRUS guided biopsy and targets 
suspicious area based on the mental map. 
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3. The detection of clinically significant cancer is similar regardless of which 
mpMRI guidance technique is used. Although, TRUS/mpMRI fusion and 
in-bore guided biopsies appears to be more reliable for targeting small 
lesions or lesions that are in a difficult to reach location. 

4. Minimum number of cores per lesion—the AUA/SAR 2016 guideline 
suggests taking a minimum of 2 cores per lesion because the majority of 
cancer can be detected with 2 cores. However, at least 9% of clinically 
significant cancers are missed using only 2 cores. The EAU 2021 guideline 
recommends taking at least 3 cores per lesion. To improve the diagnostic 
yield of mpMRI guided biopsies, taking 3-5 cores per lesion may be best, 
especially for small lesions or lesions that are PIRADS < 3. 

. Detection of significant cancer—mpMRI guided biopsies detect fewer 
Gleason x 6 cancers and more Gleason 7 7 cancers compared to 
systematic biopsies (although in biopsy naive men, the trend toward higher 
detection of Gleason 7 7 cancer was not significant in all studies). In other 
words, mpMRI guided biopsies detect fewer clinically insignificant 
cancers (reducing over-detection) and detect more clinically significant 
cancers (reducing the chance of missing a threatening cancer) compared 
to systematic biopsies. Nonetheless, MRI guided biopsies can still miss 
some clinically significant cancers. In fact, mpMRI guided biopsy alone 
will miss approximately 5% of Gleason > 7 cancers compared to a 
combination of systematic and mpMRI guided biopsy. To maximize 
detection of clinically significant cancer, systematic and mpMRI guided 
biopsies can be combined. 

. Many studies have shown that performing systematic and targeted biopsies 
together increase the detection of clinically significant cancer compared to 
either type of biopsy alone (but it will also increases the number of 
clinically insignificant cancers that are detected). 

. For men who are biopsy naive—the AUA/SAR 2019, EAU 2021, and 
NCCN 2021 guidelines recommend combining systematic and mpMRI 
guided prostate biopsies. 

a, AUA/SAR 2019—“use of systematic biopsy in conjunction with 
mpMRI targeted sampling is advisable until the time that individual 
experience demonstrates a low risk of missed clinically significant 
cancers.” 

b. EAU 2021—“When mpMRI is positive (i.e PIRADS >3), combine 
targeting and systematic biopsy.” 

c. NCCN 2021—...most [experts] advocate for a combined approach 
[both targeted and systematic sampling] as some high grade cancers are 
uniquely detected using the systematic approach.” 

. For men with a prior negative biopsy—the EAU 2021 guideline 
recommends performing only a targeted biopsy, whereas the AUA/SAR 
2019 guideline states that combined systematic and mpMRI guided 
biopsies should be performed until “quality assurance efforts have 
validated the performance of prostate mpMRI interpretations with results 
consistent with the published literature” (and if this is the case, then only 
targeted biopsies can be performed). 

. For more details about prostate mpMRI and its use in prostate biopsy, see 
page 186. 
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Re-biopsy After Previous Negative Biopsy 
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. Re-biopsy is performed in men suspected of having prostate cancer despite 


a previous benign biopsy. Reasons for suspecting prostate cancer in this 
setting may include a rising total PSA, a change in DRE, previous biopsy 
findings (e.g. multifocal high grade PIN, atypical small acinar 
proliferation), or other test results (e.g. ConfirmMDx, PCA3, etc.). 


. A typical systematic 12 core biopsy will miss a clinically significant cancer 


approximately 20-30% of the time (a 20-30% false negative rate). 


. When cancer is missed on the initial systematic biopsy, the cancer is 


usually "hiding" in one of the following locations: anterior-apical 
peripheral zone, midline peripheral zone, or anterior transition zone. The 
minimum sampling on systematic re-biopsy should include the same 
scheme recommended for an initial biopsy (see page 192), but also 
consider obtaining cores from the transition zone, midline peripheral zone, 
and anterior-apical prostate. 

Transurethral biopsy—transurethral resection of the prostate is usually not 
utilized to biopsy for prostate cancer because it has a low diagnostic yield 
(it detects prostate cancer in < 8% cases). The transition zone can usually 
be sampled adequately by transrectal or transperineal biopsy. 


. Systematic saturation biopsy—an abundance of cores (e.g. > 20) are taken 


throughout the prostate. Saturation biopsy may be performed transperineal 
(using a brachytherapy template) or transrectal. Saturation biopsy is an 
alternative to repeating a standard 10-12 core systematic biopsy. 


. Methods to help determine the need for repeat biopsy after a prior benign 


systematic biopsy 
a. Multiparametric MRI (mpMRI) of the prostate—in men with a rising 

PSA or a high risk for prostate cancer despite a previous benign prostate 

biopsy, prostate mpMRI may help identify cancer that has been missed. 

mpMRI can also be used to guide biopsies into the suspicious region. 

Several studies show that the cancer detection rates are higher with 

targeted biopsies than with systematic biopsies. Although cancer 

detection rates are highest when systematic and targeted biopsies are 
performed together. Jf the biopsy of a PIRADS 5 lesion is benign, 
consider repeating the mpMRI and the mpMRI guided biopsy (take at 
least 3 to 5 cores from the lesion) because there is still high likelihood of 
cancer (even when the repeat mpMRI shows that the lesion has 
improved to a PIRADS 2 or 3, the risk of finding cancer on repeat biopsy 
is nearly 2596; if the repeat mpMRI shows that the lesion is still PIRADS 

4 or 5, then the risk of finding cancer on repeat biopsy is 62%). 

b. Molecular tests—for details on these tests, see page 188. 

i PCA3—a test that analyzes urine for overexpression of the PCA3 
gene. PCA3 is FDA approved to determine the risk of cancer in men 
age 7 50 with a previous benign prostate biopsies. 

Tests for tumor field effects—cancer can induce changes in the 
surrounding benign tissue. These changes are called a field effect or 
*halo". When a benign core contains a field effect, there is a higher 
risk of cancer elsewhere in the prostate. If there is suspicion of 
prostate cancer despite a previous benign biopsy, then testing for a 
field effect can help determine the risk that cancer may be present. 
Examples of tests that check for a field effect include ConfirmMDx 
and Prostate Core Mitomic Test. 
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ii. 


Confirmatory and Surveillance Biopsies for Men with Prostate Cancer 


1. Confirmatory Prostate Biopsy—see page 213. 
2. Surveillance Prostate Biopsy—see page 216. 
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Side Effects Of Prostate Biopsy Prostate Biopsy Side Effect | Risk 
1. Most side effects are minor. Minor gross hematuria Common 
Major side effects are rare. Minor rectal bleeding Common 
2. Severe rectal bleeding—this is Hematospermia Common 
initially managed by applying Bleeding requiring intervention| 0.7% 
pressure to the prostate using one Transient fever <62% 
ofthe following methods: hold — [Epididymitis 0.7% 
pressure with a finger or with the [Prostatitis 1.0% 
ultrasound probe, rectal packing Sepsis ~1% 
(place a lubricated pack in the Vasovagal episode 5.3% 
rectum), or place a Foley catheter Voiding symptoms (transient) | <25% 
in the rectum and inflate the Urinary retention <2.6% 
balloon (often done after rectal  fErectile dysfunction (transient) | «196 


packing). If bleeding persists 
despite holding pressure, consider applying hemostatic agents, anoscopy 
with suture ligation, or colonoscopy with injection of epinephrine. If 
bleeding still persists, embolization or surgical interventional may be 
required. 

. Severe gross hematuria—severe hematuria, especially with clot retention, 
is initially managed by placement of a urethral catheter and irrigation of 
the catheter to remove clots. Placing the catheter on light traction for a 
short period of time may help stop the bleeding. If significant bleeding still 
persists, then start continuous bladder irrigation using a 3-way catheter. If 
bleeding still persists or warrants more immediate intervention, then 
perform cystoscopy with coagulation of the bleeding site. 

4. Tumor seeding along the needle tract is extremely rare (only 40 cases were 

reported from 1953 to 2012). The majority of cases presented with high 
grade, poorly differentiated cancers. 
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Management of Biopsy Results 
Prostate Biopsy Performed (for indications, see page 183) 


Normal or AAH or Multifocal ASAP} or Prostat 
Low Grade PIN or High Grade PIN Suspicious couse 


Focal High Grade PIN (2 3 sites)§ for Cancer 


Monitor PSA & DRE, Extended} 
Monitor PSA & DRE Extended} Re-biopsy* Re-biopsy* 
in 1-3 Years in 3-6 Months 


ASAP = atypical small acinar proliferation; DRE = digital rectal examination 

AAH = atypical adenomatous hyperplasia; PIN = prostatic intraepithelial neoplasia 

* Re-biopsy consists of at least 12 systematic cores including cores from the lateral 
peripheral zone and apical anterior prostate. Transition zone biopsies are 
optional. Also, consider performing multiparametric MRI guided prostate 
biopsies to target any suspicious lesions. 

T Extended means that additional cores should be taken from the abnormal region 
and its adjacent regions. 

1 Consider obtaining a test that predicts the chance that cancer may have been 
missed on the previous biopsy (such as ConfirmMDx, which is validated in men 
with high grade PIN or ASAP. See page 189). 

§ Focal is defined as present in 1 or 2 sites, whereas multifocal is defined as present 
in 3 or more sites. A greater number of foci with high grade PIN correlates with 
a higher risk of developing cancer. When extensive high grade PIN is present, 
confirm the absence of ductal and intraductal cancer (consider having the 
pathology reviewed by a prostate specialist), and then re-biopsy in 1 year. 
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Stage and Grade 


Gleason Score 
The Gieason score is deiermined by ihe architectural pattern of the prosiate 
glands (cellular characteristics, such as mitoses, are not considered). The two 
most abundant patterns are assigned a number from 1 to 5. These two pattern 
numbers are added to obtain the Gleason score. The Gleason score is reported 
as the most abundant pattern plus the second most abundant pattern, followed 
by the sum (e.g. 4+3=7). The higher the Gleason pattern and the higher the 
Gleason score, the worse the prognosis. A tertiary pattern may be reported 
when there is a small amount of Gleason pattern 4 or 5 because their presence 
(even if it is scant) portends a worse prognosis. 


Tumor Confined to | Stroma Present ae 
Р Well-circumscribed Between Each Ыг an e 
Nodules Gland 
1 Yes Yes None (large uniform glands) 
2 | Yes Yes Minimal 
| 3 | No Yes Moderate 
4 No No Fused (“back to back") 
(Fused glands) | glands or cribriform* glands 
5 No Tumor cells don't form glands (solitary tumor 
cells or cells packed together in sheets or nests). 


* Cribriform pattern means that the tumor appears to have small open spaces or holes 
when viewed under a microscope. 


Group Grade 
1. The International Society of Urological Pathology (ISUP) developed a 
new reporting system for prostate cancer grading, which was subsequently 
adopted by the World Health Organization. It utilizes the Gleason system 
to determine a grade group. 
2. The higher the grade group, the worse the prognosis. 


ISUP/WHO Gleason Score Gleason Pattern 
Grade Group Requirement 
1 <6 No pattern 4 or 5 
2 7 344 
3 7 443 
4 8 Any pattern 
5 9-10 Any pattern 


PSA to Stage Prostate Cancer 
1. Higher pre-treatment PSA increases the risk for capsular penetration, 
seminal vesicle invasion, lymph node metastasis, and distant metastasis. 
2. PSA is part of the criteria used to determine risk category (see page 201). 


Imaging to Stage Prostate Cancer 
1. The two most common sites of metastasis are the bones and the pelvic 
lymph nodes; therefore, imaging for metastases are focused on these sites. 

a Distant metastasis—bone scan is the initial imaging exam to check for 
distant metastasis. 

b. Regional lymph node metastasis—regional lymph nodes are located in 
the true pelvis below the bifurcation of the common iliac arteries (pelvic, 
hypogastric, obturator, iliac, and sacral nodes). The risk of cancer in the 
regional nodes can be assessed using nomograms (such as the Partin 
tables: BJU Int, 111: 22, 2012). However, N stage is determined by 
pelvic imaging (CT or MRI) or by pelvic node sampling. 
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2. Men with symptoms suggestive of metastatic disease—all men with 
symptoms suggestive of metastatic disease should undergo imaging for 
metastasis. 
3. Men without symptoms of metastatic disease 
a. Imaging the local extent of the cancer—in men who are candidates for 
curative therapy, prostate mpMRI may be useful to help identify 
extraprostatic extension (e.g. to assess for involvement of the 
neurovascular bundles when nerve sparing RP is being considered). 
TRUS is not accurate for local staging. 

b. Imaging for metastasis—the recommended initial imaging is based on 
risk level (see the table below). 


Recommendations for Initial Imaging to Assess for Metastasis in Men 
Without Cancer-Related Symptoms 
(Adapted from NCCN, AUA, and EAU Guidelines) 
Risk Group§ Technetium-99m Abdominal-pelvic Cross Sectional 
Bone Scan Imaging (CT ог MRI)f 
Very Low Risk No No 
Low Risk No No 
Favorable Optional* Recommended if nomogram indicates 
Intermediate risk > 10% risk of regional node metastasis] 
Unfavorable Yes Yes 
Intermediate risk 
High Risk Yes Yes 


* [n these men, bone scan was deemed optional by the AUA, but not 
recommended by the NCCN or EAU. 

{ In these men, cross sectional imaging was deemed optional by the АЈА and 
not recommended the EAU. The NCCN recommends CT or MRI if a 
nomogram indicates > 10% risk of regional node metastasis. 

T Multiparametric MRI may be able to detect nodal metastasis better than CT 
scan. The NCCN prefers mpMRI over CT for assessment of the pelvic lymph 
nodes, whereas the AUA and EAU had no preference of one over the other. 
MRI and CT may be performed with and/or without intravenous contrast. 

§ For details of the risk groups, see page 201. 


c. Consider obtaining a bone scan in men with T 
elevated alkaline phosphatase. "n pmi 

d. A higher PSA and a higher Gleason score (ng/ml) | Bone Scan 
increase the probability of having a positive 2.3% 
bone scan. 2. А " 53% 

e. If the bone scan is inconclusive, then additional 16% 
imaging of the suspect areas can be obtained 335% 
using plain x-ray, CT scan, MRI, PET/CT, or 2 
PET/MRI (PET scan should be done with one of | Biopsy | Probability 
the following agents: NaF-18, PSMA, or Gleason | of Positive 
fluciclovine). If this additional imaging isstill | Score* | Bone Scan 
inconclusive, then a bone biopsy may be < 5.5% 
necessary. For more detailed information on 28 28% 
bone scan, CT, MRI, and PET, see page 456. * At initial diagnosis. 

f. Using PET for the initial metastatic evaluation is Data from 


not recommended. PET may be useful when the J Urol 171: 2122, 2004. 
initial metastatic evaluation is inconclusive or 

negative despite a high risk for metastasis. Although PET scans can 
detect more small volume metastases, it is unclear if there is a benefit to 
detecting these metastases at an earlier time (there is minimal data on 
whether basing a treatment decision on PET improves a patient's 
outcome). Also, these tests have a significant false positive rate; thus, 
the NCCN recommends biopsy of PET-positive lesions when feasible. 
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TNM Stage (AJCC 2017) 


The side on which the lymph nodes are involved does not affect the N stage. 
This classification applies only to adenocarcinoma. Surgical margin status 
should be specified with pathologic stage. 
Primary Tumor (T) - Clinical Stage 
Tx Primary tumor cannot be assessed 
TO No evidence of primary tumor 
Ti Clinically inapparent tumor that is not palpable 
Tla Tumor incidental histologic finding in 5% or less of tissue 
resected 
Tlb Tumor incidental histologic finding in more than 5% of tissue 
resected 
Tlc Tumor identified by needle biopsy found in one or both sides, but 
not palpable 
T2 Tumor is palpable and confined within prostate 
T2a Tumor involves one-half of one side or less 
T2b Tumor involves more than one-half of one side but not both sides 
T2c Tumor involves both sides 
T3 Extraprostatic tumor that is not fixed or does not invade adjacent 
Structures 
T3a Extracapsular extension (unilateral or bilateral) 
T3b Tumor invades seminal vesicle(s) 
T4 Tumor is fixed or invades adjacent structures other than seminal 
vesicles such as external sphincter, rectum, bladder, levator 
muscles, and/or pelvic wall 


Primary Tumor (T) - Pathologic Staget 
pT2 Organ confined 
pT3 Extraprostatic extension 
pT3a Extraprostatic extension (unilateral or bilateral) or microscopic 
invasion of bladder neck 
pT3b Tumor invades seminal vesicle(s) 
pT4 Tumor is fixed or invades adjacent structures other than seminal 
vesicles such as external sphincter, rectum, bladder, levator 
muscles, and/or pelvic wall 


Regional Lymph Nodes (N) 
Nx Regional lymph nodes cannot be assessed 
NO No positive regional nodes 
NI Metastases in regional node(s) Used with the permission 
of the American College 
M Stage* of Surgeons. Amin, M.B., 


Edge, S.B., Greene, F.L., 
et al. (Eds.) AJCC Cancer 
Staging Manual, 8th Ed. 
Springer New York, 2017. 


MO No distant metastasis 
MI Distant metastasis 
Mla Nonregional lymph node(s) 
Mlb Bone(s) 
М1с Other site(s) with or without bone 
disease 


* When more than on site of metastasis is present, the most advanced 
category is used. 

+ There is no pathologic T1 classification. Positive surgical margin should be 
indicated by an R1 descriptor, indicating residual microscopic disease. 
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Risk Categories 
1. A pretreatment PSA velocity > 2.0 ng/ml per year, high PSA at diagnosis, 
biopsy Gleason score 8-10, and a palpable nodule all increase the risk of 
death from prostate cancer. 
2. PSA, biopsy grade, and clinical T stage can be used to stratify the risk for 
recurrence after treatment and for cancer specific mortality. The following 
risk levels were adapted from the AUA, EAU, and NCCN guidelines. 


Risk Level Г Criteria 


PSA < 10 & PSAD < 0.15 & Clinical stage Tlc & 
Grade group 1* & < 50% cancer per core & « 2 positive cores} 
PSA « 10 & Grade group 1 & Clinical stage T1-T2a 
& does not meet the criteria for very low risk 
No high risk characteristics and one or more of the following criteria: 
PSA = 10-20 or Grade group 2-3 or Clinical stage T2b-T2c 


Any of the following scenarios]: 
* Grade group 1 & PSA < 10 & clinical stage T2b-T2c, or 
* Grade group 1 & PSA = 10-20 & clinical stage T1-T2a, or 
* Grade group 2 & PSA < 10 & clinical stage T1-T2a 


Any of the following scenarios: 
* Grade group 1 & PSA = 10-20 & clinical stage T2b-T2c, ог 
* Grade group 2 & PSA — 10-20 & clinical stage T1-T2a, or 
* Grade group 2 & PSA < 20 & clinical stage T2b-T2c, ог 
- Grade group 3 & PSA < 20 & clinical stage « T2c 
High PSA>20 or GradeGroup>4 or Clinical stage > ТЗ 

PSA = prostate specific antigen; PSAD = PSA density (see page 185). 

* Gleason score < 6 with no pattern 4 or 5. 

T When a lesion is biopsied using MRI guided, TRUS guided, or DRE guided 
targeting, the positive cores from that lesion (regardless of the number of cores 
involved or the percentage per core involved) count as a single positive core. For 
systematic biopsies, this criteria assumes that > 10 cores were taken. 

t The NCCN guideline also includes cancer present іп < 50% of the biopsy cores 
(see T above) as a mandatory criteria for favorable intermediate disease. In other 
words, the following formula must be true: (# of cores with cancer}) + (4 of 
systematic cores taken + # of lesions biopsied) is < 50%. 


Very Low 


Low 


Intermediate 


Favorable 


Intermediate | Intermediate 


Unfavorable 


Definition of Clinically Significant & Clinically Insignificant Cancer 
1. Cancers that are more likely to cause harm are considered clinically 

significant. However, some prostate cancers are unlikely to cause harm in a 

patient's lifetime, even when they are undiagnosed and untreated (i.e. they 

are "clinically insignificant"). 

a. Many studies classify any cancer with Gleason score < 6 as clinically 
insignificant. 

b. The Epstein criteria (JAMA, 271: 368, 1994) for clinically insignificant 
cancer are clinical stage T1c, Gleason score < 6 (grade group 1), cancer 
in < 2 biopsy cores from a systematic biopsy, « 50% cancer involvement 
in any core, and PSA density « 0.15. The criteria using number or 
percent of cores involved is based on systematic biopsy (for this 
classification, when a lesion is targeted, the positive cores from that 
lesion count as a single positive core). Also, approximately 8% of 
cancers classified as insignificant by these criteria were not organ 
confined at the time of RP. The Epstein criteria were adopted as the 
definition of very low risk prostate cancer. 
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2. Clinically significant is typically defined as cancers that do not meet the 
criteria for insignificant cancer; however, many studies define clinically 
significant as any cancer with Gleason score 7 7 (grade group 7 2). 

. In general, no specific set of criteria can be 100% accurate in predicting 
which cancers will be insignificant (i.e. harmless). When criteria suggest 
that there is a low risk of harm, surveillance is recommended. Any cancers 
that ultimately turn out to be potentially harmful, will hopefully be 
detected during surveillance. 


> 


Molecular Testing of Prostate Cancer Before Treatment 


General Information 
1. These assays measure the state of multiple genes (or their proteins) in 

cancer tissue to predict various prognostic outcomes. 

2. None of these tests have been studied in randomized trials. Also, there is a 
paucity of data on whether basing a treatment decision on these tests 
improves a patient's outcome. Nonetheless, the prognostic data supplied 
by these tests has been utilized to manage patients. 

. Currently, these tests are mainly used to help decide on curative treatment 

versus surveillance. 

4. The AUA 2017, EAU 2021, and NCCN 2021 guidelines recommend 
against the routine use of these tests, but their use in select patients may be 
beneficial. Men with very low risk disease are unlikely to benefit from 
molecular testing, and the NCCN recommends against testing in these 
men. Also, these tests should be used only in men with life expectancy 
> 10 years who are candidates for curative treatment. 


> 


Prolaris 

1. This test examines 31 cell cycle progression genes and 15 control 
(housekeeping) genes in prostate cancer tissue. 

2. The Prolaris report provides data on the following risks: 

a. 10-year prostate cancer specific mortality with conservative 
management (i.e. watchful waiting). 
b. 10-year risk of metastasis after RP or XRT. 

3. Prolaris is utilized to help decide on curative treatment versus surveillance 
in untreated men with low risk or favorable intermediate risk prostate 
cancer and with > 10 year life expectancy. It may also be used to decide on 
intensity of treatment in men with unfavorable intermediate or high risk 
disease and with > 10 year life expectancy. 


Decipher Prostate Biopsy 

1. Decipher Prostate biopsy measures the expression of 22 genes to generate 
a genomic risk. 

2. The Decipher Prostate Biopsy report provides data on the following risks: 
a. 10-year prostate cancer specific mortality after RP. 
b. 5-year risk of metastasis after RP. 
c. Gleason pattern 7 4 at RP 

3. Decipher Prostate Biopsy is utilized to help decide on curative treatment 
versus surveillance in untreated men with low risk or favorable 
intermediate risk prostate cancer and with > 10 year life expectancy. It may 
also be used to decide on intensity of treatment in men with unfavorable 
intermediate or high risk disease and with > 10 year life expectancy. 

4. A different Decipher test, Decipher Prostate RP, is used after RP to predict 
clinical outcome after post-RP radiation. See page 222 for details. 
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Oncotype DX Prostate 

1. This test examines 12 genes related to prostate cancer and 5 control 
(housekeeping) genes in prostate cancer tissue. 

2. The Oncotype DX report provides data on the following risks: 
a. 10-year prostate cancer specific mortality after RP. 
b. 10-year risk of metastasis after RP. 
c. Local extension outside the prostate (pT3) at RP. 
d. Gleason score > 4+3 at RP. 

3. Oncotype DX is utilized to help decide on curative treatment versus 
surveillance in untreated men with low risk or favorable intermediate risk 
prostate cancer and with > 10 year life expectancy. 


ProMark 

1. This test measures 8 proteins relevant to prostate cancer. 

2. The ProMark report provides data on the following risks: 
a. Non-organ confined disease (pT3 or N1 or M1) at RP. 
b. Gleason score > 4+3 at RP. 

3. ProMark is utilized in untreated men with low risk or favorable 
intermediate risk prostate cancer who have > 10 year life expectancy to 
help decide on curative treatment versus surveillance. 


Treatment of Potentially Curable Prostate Cancer 


General Information 

1. Localized prostate cancer is defined as cancer present only in the 
immediate region of the prostate (i.e. МОМО and stage < T3). Localized 
cancers have a high potential for cure. 

2. Regional metastasis is defined as cancer that has spread to regional lymph 
nodes (stage М1). For NIMO prostate cancer, cure is possible, but the cure 
rates are lower than for localized prostate cancer. See page 230. 

3. Metastatic prostate cancer is defined as cancer that has spread to areas 
other than regional nodes (stage M1). Stage M1 is not curable. 


Lifestyle Changes as Adjunct to Standard Management 
1. Smoking—smoking at the time of prostate cancer diagnosis is associated 
with higher stage, higher grade, biochemical recurrence, metastasis, earlier 
onset of castration resistance, and death from prostate cancer. It is unclear 
if smoking cessation after diagnosis improves outcome. 
2. Diet Modification 

a. The randomized MEAL (Men's EAting and Living) study showed that 
increasing vegetable intake did not alter cancer progression in men with 
low risk prostate cancer. 

b. Certain dietary elements may slow the growth of prostate cancer; 
however, it is unknown if diet modification reduces progression or 
improves survival. Some diet modifications can prolong PSA doubling 
time, but they may be altering PSA without altering the cancer. 

c. The risk, optimal dose, and efficacy of these substances are unknown. 


Dietary Elements that May Slow the Growth of Prostate Cancer 


Low fat Green teat Vitamin E** Selenium** 
High fiber Lycopene} Vitamin D Soy protein* 
* The beneficial effects of soy protein are thought to arise from isoflavones. 
T The beneficial effects of green tea are thought to arise from polyphenols. 
1 Lycopene is present in tomatoes and tomato paste. 
** Data indicate that Vitamin E, selenium, soy protein, and lycopene do not 
prevent prostate cancer. For details, See Prostate Cancer Prevention, page 171. 
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Which Treatment is Best for Localized Prostate Cancer? 
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. There is no universal agreement regarding which treatment is best for 


localized prostate cancer. 


. Comparison of cure rates 


a. For low risk prostate cancer in men age 7 50, RP, XRT, permanent 
brachytherapy, and cryotherapy appear to have similar cure rates. 

b. For high risk prostate cancer in men age > 50, brachytherapy alone and 
cryotherapy alone have lower cure rates than RP alone, XRT alone, and 
XRT with brachytherapy. Therefore, brachytherapy alone or 
cryotherapy alone are usually not used to treat high risk prostate cancer. 


. Comparison of side effects 


a. RP has a higher risk of erectile dysfunction and urinary incontinence 
than XRT, whereas XRT has a higher risk of bowel dysfunction than RP. 

b. Cryotherapy has a significantly higher risk of erectile dysfunction than 
XRT, whereas urinary and bowel side effects are similar. 

Standard treatment options for localized prostate cancer include radical 

prostatectomy (RP), external beam radiation (XRT), brachytherapy (BT), 

combined external beam radiation and brachytherapy (XRT--BT), and 

surveillance. Androgen deprivation therapy (ADT) alone is not 

recommended for treatment of localized prostate cancer. 

a. RP may be done with or without a pelvic lymph node dissection 
(RP+PLND). 

b. Radiation may be given with or without a temporary course of androgen 
deprivation therapy (XRT+ADT, XRT+BTL4ADT) 

Men with distant metastasis or symptoms that are caused by prostate 

cancer should be treated. 


. For men with no cancer-related symptoms, no distant metastasis, and a 


short life expectancy (< 5-10 years), watchful waiting is usually the 
preferred management. 


. For men with no cancer-related symptoms, no distant metastasis, and life 


expectancy > 10 years, the preferred management is based on risk. 

a. For very low risk or low risk prostate cancer, active surveillance is 
preferred for most men. 

b. For intermediate risk prostate cancer, curative treatment (with RP, 
XRT+ADT, BT4XRT+ADT) is preferred for most men. 

c. For high risk prostate cancer, curative treatment (with RP, XRT+ADT, 
or XRT+BT+ADT) is preferred for most men. 


. Cryotherapy is considered a non-standard option for men with very low, 


low, or intermediate risk prostate cancer. 

Other therapies, such as high intensity focused ultrasound (HIFU), are still 
considered investigational. If HIFU is utilized, it should only be used in 
men with very low, low, or intermediate risk cancer. 

Currently, therapies that treat the entire prostate gland are the standard of 
care. Partial or focal treatments (aimed at the cancer within the gland 
rather than the entire gland) are considered investigational. 


. Androgen deprivation alone should not be used to treat men with 


asymptomatic localized (NOMO) prostate cancer (unless there is a 

contraindication to standard management). 

a. Retrospective data shows that using castration as the only treatment for 
localized prostate cancer does not improve overall survival or prostate 
cancer-specific survival compared to no treatment. In addition, 
castration does not delay the need for other palliative therapies. 

. A randomized trial in men undergoing surveillance for localized prostate 
cancer showed that treatment with high dose bicalutamide increased the 
risk of death compared to placebo after median follow up of 10 years. 


o 
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Non-Randomized Trials Comparing Curative Treatments 

1. Non-randomized trials are inherently biased and are utilized to generate a 
hypothesis, not to prove a hypothesis. The information in this section 
should be interpreted with this limitation in mind. Clinical practice should 
be based on prospective randomized trials whenever possible. 

. With more than 10 years of follow up, many non-randomized studies 
suggest that RP has a higher long term cure rate, disease specific survival, 
and overall survival compared to XRT+ ADT, primary androgen 
deprivation, or surveillance. However, XRT+brachytherapy achieves a 
similar overall and disease specific survival as RP. XRT at a dose of 
79-81 Gy appears to have equivalent survival compared to XRT+ 
brachytherapy. A few selected examples of these studies are listed below 
(additional studies are listed in the References section on page 278). 

a. A meta-analysis by Wallis et al (2016) pooled 118,830 patients from 19 
studies and found that XRT alone or brachytherapy alone had a higher 
overall mortality and prostate cancer specific mortality than RP. 
Caveats: Some studies included in this meta-analysis used a radiation 
regimen that is considered suboptimal by current standards (e.g. 

dose « 75 Gy, no ADT for intermediate or high risk cancers). 

. Robinson et al (2018) compared over 41,000 men in a Swedish database 

who underwent RP or radiation. In men with low or intermediate risk 

disease, radiation was associated with a higher rate of death from 
prostate cancer than RP, although the absolute difference was small. 

Pokala and Menon (2009) compared 6906 men age < 50 years and 

showed that RP resulted in a significantly higher 15 year cancer specific 

and overall survival than either XRT or no curative therapy, especially in 
men with moderately or poorly differentiated tumors. This data suggests 

that RP is the treatment of choice for men age « 50. 

Abdel-Rahman (2019) compared 3953 men who were diagnosed with 

localized prostate cancer during participation in the PLCO screening 

trial and subsequently received either XRT (with or without androgen 
deprivation) or RP. Men who underwent RP had a significantly higher 
overall survival and prostate cancer specific survival. 

. Huang et al (2019) compared 2228 men with age « 60 years and with 

localized Gleason score 7 8 prostate cancer who underwent either RP 

(with or without adjuvant XRT), XRT (with or without ADT), or 

combined XRT+BT (with or without ADT). Prostate cancer specific 

mortality and overall mortality were higher for XRT than for RP; but 
similar for RP and XRT+BT. 

Westover et al (2012) compared 657 men with localized Gleason 

Score 7 8 prostate cancer who underwent either RP or combined 

XRT+BT+ADT. There was no difference in prostate cancer specific 

mortality between RP and combined XRT+BT+ADT. 

Muralidhar et al (2019) compared 6643 men with Gleason 9 or 10 

localized prostate cancer who underwent RP with adjuvant XRT or 

XRT+BT. There was no difference in overall survival or prostate cancer 

mortality between the groups. 

h. Shen et al (2012) analyzed 12,745 men with high risk prostate cancer 
who underwent brachytherapy, XRT, or both. Men who underwent 
brachytherapy with XRT had a lower prostate cancer specific mortality 
than men who underwent XRT alone (this study did not account for 
radiation dose). However, Amini et al (2016) showed no difference in 
overall survival with XRT at 79 to 81 Gy compared to a combination of 
XRT an brachytherapy. 
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Summary of Randomized Trials Comparing Curative Treatments 
1. Treatment with RP or XRT can reduce risk of death from prostate cancer 
and death from any cause compared to surveillance or watchful waiting 

(and these benefits are most pronounced in men age « 65 years). 

Treatment also reduces local progression, distant metastases, and use of 

androgen deprivation, but it also increases the risk of side effects. 

XRT and RP appear to achieve similar cure rates. RP has a higher risk of 

erectile dysfunction and urinary incontinence than XRT, whereas XRT has 

a higher risk of bowel dysfunction than RP. 

. Cryotherapy has poor efficacy in high risk localized prostate cancer. 
Cryotherapy has a significantly higher risk of erectile dysfunction than 
XRT, whereas urinary and bowel side effects are similar to XRT. 

4. It is unclear if combining XRT and brachytherapy is better than XRT alone 

in men with intermediate or high risk localized prostate cancer. 


Surveillance/Watchful Waiting versus RP (Randomized Trials) 

1. For definitions of watchful waiting and active surveillance, see page 212. 

2. Iversen study & VACURG study—compared watchful waiting to radical 
prostatectomy. There was no difference in overall survival after 15 to 23 
years of follow up. Caveat: Patients were enrolled before 1980; thus, the 
data are not applicable to current practice because contemporary diagnosis 
and staging are different than those studied. These studies were conducted 
before PSA was available. Also, the study populations were rather small. 

. SPCG4 (Scandinavian Prostate Cancer Group 4) compared RP to watchful 

waiting in 695 men with age < 75, PSA < 50, & clinical stage T1-2 МОМО. 

. 100% of men in the RP group underwent a PLND. 

. For the watchful waiting group, only palliative (non-curative) treatment 

was planned (although 15% eventually underwent curative therapy). 

c. Androgen deprivation was administered at the time of metastasis in both 
groups. For men undergoing RP, ADT was also initiated for palpable 
local recurrence during most of the study period. 

d. At a median follow up of 23.6 years, men undergoing RP had a 

significantly lower rate of distant metastasis (27% vs. 48%), death from 

prostate cancer (death rate 21% vs. 35%), and death from any cause 

(79% vs. 94%). When patients were stratified by age, RP had a 

significantly lower rate of distant metastasis and death from prostate 

cancer regardless of age at randomization, although the benefit was more 
pronounced in men < 65. Death from any cause was lower in men 
undergoing RP regardless of age at randomization, but the difference 
was significant only in men age < 65. RP resulted in a mean of 2.9 years 
of life gained compared to surveillance. 

Watchful waiting had a significantly higher risk of local progression, 

distant metastasis, and use of androgen deprivation, but a lower risk of 

erectile dysfunction and urinary incontinence compared to RP. 

Caveats—this study may not be applicable to current practice because 

its cohort (76% clinical stage T2, 47% PSA > 10, and 5% detected by 

PSA) is not typical of contemporary patients. 

4. PIVOT (Prostate cancer Intervention Versus Observation Trial)— 
compared watchful waiting to RP in 731 men with age < 75, PSA < 50, 
and clinical stage T1-T2 МХМО. 

a. 82% of men in the RP group underwent a PLND. 

b. For the watchful waiting group, only palliative (non-curative) treatment 
was planned (although 20% eventually underwent curative therapy). 

c. For both groups, androgen deprivation was started for symptomatic or 
metastatic progression, or at the discretion of the treating physician. 
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d. At a median follow up of 18.6 years, men who underwent RP had a 
significantly lower rate of death from any cause, although the absolute 
benefit was small (67.6% vs. 73.3%). For RP, the survival benefit was 
greater in men with any of the following characteristics: age < 65 years, 
fewer comorbidities, > 34% of cores positive, or intermediate risk 
disease. In the most recent update, death from prostate cancer could not 
be assessed, but an older report showed that RP resulted in a non- 
significant reduction in death from prostate cancer at a median follow up 
of 12.7 years (7.4% vs. 11.4%). RP resulted in a mean of 1 year of life 
gained compared to watchful waiting. 

e. Watchful waiting had a higher risk of local progression, bone metastasis, 
and use of androgen deprivation, but a lower risk of erectile dysfunction 
and urinary incontinence compared to RP. 

f. Caveats—PIVOT is applicable to current practice because 
contemporary patients are similar to those studied (the majority were 
clinical stage Т1с, PSA < 10, and detected by PSA). PIVOT may not be 
applicable to men age « 60 (only 10% of patients were age < 60). 

PROTECT trial (Prostate Testing for Cancer & Treatment) randomized 

men with age 50-69, clinically localized prostate cancer, and PSA=3-20 to 

XRT, RP, or active surveillance. Median follow up was 10 years. 

a. In the RP group, PLND was performed in men who had a higher risk of 
regional node metastasis (the proportion of these men was not reported). 

b. In the active surveillance group, curative treatment was offered at the 

discretion of the treating physician. The decision to proceed with 

curative therapy was usually driven by a rise in PSA, and was not 
necessarily driven by cancer progression. 

. At a median follow up of 10 years, there was no difference in death from 

prostate cancer or death from any cause between XRT, RP, and 

surveillance. 

Surveillance resulted in a significantly higher rate of clinical progression 

and distant metastasis compared to XRT or RP. Surveillance resulted in a 

lower risk of erectile dysfunction than XRT or RP, a lower rate of 

urinary incontinence than RP, and a lower risk of bowel dysfunction than 

XRT. 

. Caveats 

i. The conclusions of this study cannot be extrapolated to men with 
intermediate or high risk disease because these groups were under- 
represented (only 20% had Gleason score = 7 and 2% had Gleason 
score > 8). The majority of the study population were low risk; thus, 
there were few deaths from prostate cancer during the 10 years of 
follow up. The small number of deaths made it difficult to determine 
any differences in mortality between the study arms. 

ii. In SPCG-4 and PIVOT, the watchful waiting arms received palliative 
(non-curative) treatment for progression, whereas the active 
surveillance arm in PROTECT received curative therapy at the 
discretion of the treating physician. In fact, among men assigned to 
the active surveillance group, treatment with curative intent was 
administered to 25% within 3 years and to approximately 55% by 10 
years after randomization. So, PROTECT did not compare curative 
treatment to no curative treatment. Also, 22% of men that were 
randomized did not undergo their assigned management. Jf the data 
are analyzed based on the treatment actually received (rather than by 
intention to treat), then treatment with either XRT or RP resulted in a 
significantly lower risk of death from prostate cancer compared to 
active surveillance. 
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iii. The main message of this study appears to be that men with low or 
intermediate risk prostate cancer have small risk of dying within 10 
years whether they undergo up front curative treatment or up front 
active surveillance. Longer follow up will be required to determine if 
treatment is better than surveillance or if there is a difference in 
survival between XRT and RP. A study enrolling a substantial portion 
of intermediate and high risk men will be required to determine if 
treatment is better than surveillance in these groups. 

6. Taken together, this data suggests that RP reduces local progression, 
distant metastases, use of androgen deprivation, death from prostate 
cancer, and death from any cause compared to watchful waiting, and these 
benefits are most pronounced in men « 65 years old. RP also increases the 
risk of erectile dysfunction and urinary incontinence starting early in the 
course of treatment. For low risk prostate cancer, RP, XRT, and active 
surveillance (with possible delayed curative treatment) have similar 
survival at 10 years of follow up. 


Comparison of PIVOT, SPCG-4, and PROTECT 


PIVOT[SPCG-4|[PROTECT 
Cancer Detected by PSA 76% 5% 100% 
Clinical E| 4%| 12% 0% 
е iSi Tic 50%| 1296 76% 
83 8" T2 459 76% 24% 
a 3 o 
E «10 | 65%| 52% 90% 
82| PSA  10199| 24%| 28% 10% 
58 (ng/ml) 20-50 | 10%] 19% 0% 
84 Mean | 101| 129 4.8* 
82| Biopsy <6 70%| 61% 77% 
^ *| Gleason 7 18%| 23% 2196 
Score 8-10 | 7| 5% 2% 
Mean Age 67 65 62 


Management of Arm Not Initially Treated | WW | WW AS 
% of men in the WW or AS arm who 
eventually underwent curative treatment 2995. ыа BA 
Median follow up 18.6 | 23.6 10.0 
All-cause mortality was lower for Yes Yes No 
RP compared to surveillance 
Cancer specific mortality was lower for 
RP compared to surveillance 
Mean years of life gained from RP 1 29 N/A 
compared to surveillance 
PSA = prostate specific antigen; RP = radical prostatectomy 
WW = watchful waiting (see page 212); AS = active surveillance (see page 212) 
* Mean PSA was estimated from median PSA. 
+ When data are analyzed based on the treatment received (rather than by intention 
to treat), then RP resulted in a significantly lower cancer specific mortality. 
Note: Key differences in the population & study design are highlighted in grey. 


No Yes Not 


Surveillance versus External Beam Radiation (Randomized Trials) 

1. Widmark study—compared watchful waiting to external bean radiation 
(XRT) at a dose of 64-68 Gy in 214 men with clinical stage TIb-T2 МОМО 
prostate cancer. With a minimum follow up of 16 years, there was no 
difference in disease specific or overall survival. However, XRT reduced 
biochemical, local, and metastatic progression. Caveat: The radiation dose 
used in the XRT group (64-68 Gy) is suboptimal by current standards 
(recurrence is more common with XRT dose < 70 Gy). 
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2. PROTECT trial (Prostate Testing for Cancer and Treatment)—men age 
50-69 years with clinically localized prostate cancer and PSA 3-20 were 
randomized to XRT (74 Gy), RP, or active surveillance. 

a. At a median follow up of 10 years, there was no difference in death from 
prostate cancer or death from any cause between XRT, RP, and active 
surveillance. If the data are analyzed based on the treatment received 
(rather than by intention to treat), then treatment with either XRT or RP 
resulted in a significantly lower risk of death from prostate cancer. 

b. Active surveillance resulted in a significantly higher rate of clinical 
progression and distant metastasis compared to men who had XRT or 
RP. Surveillance resulted in a lower risk of erectile dysfunction than 
XRT or RP, a lower rate of urinary incontinence than RP, and a lower 
tisk of bowel dysfunction than XRT. 

. Caveats—the radiation dose used in this study was similar to current 

regimens. Also, see caveats that were discussed previously on page 207. 


RP versus XRT (Randomized Trials) 

1. PROTECT trial (Prostate Testing for Cancer and Treatment)—men age 
50-69 with clinically localized prostate cancer and PSA 3-20 were 
randomized to XRT (74 Gy), RP, or active surveillance. 

a. With a median follow up of 10 years, there was no difference between 
XRT and RP in terms of clinical progression, metastasis, need for 
androgen deprivation, death from prostate cancer, and death from any 
cause. 

b. RP was associated with a higher rate of erectile dysfunction and urinary 
incontinence than XRT, whereas XRT was associated with a higher risk 
of bowel dysfunction than RP. 

c. Caveats—the radiation dose used in this study was similar to current 
regimens. Also, see caveats that were discussed previously on page 207. 

. Paulson study—randomized 97 men with clinical stage T1-T2 NOMO 
prostate cancer to RP or XRT. Subjects were accrued in the late 1970’s. 
Five-year failure free survival was better for RP than for XRT. Caveat: this 
data is not applicable to current practice because contemporary diagnosis 
and staging are different than those studied. This study was conducted 
before PSA was available. The radiation dose used in the XRT group 
(<70 Gy) is suboptimal by current standards (recurrence is more common 
with XRT dose < 70 Gy). Also, the study population was rather small. 

3. Akakura study—men with clinical stage T2b-T3, NOMO prostate cancer 
were randomized to RP or XRT (60-70 Gy). Androgen deprivation (oral 
estrogen, orchiectomy + antiandrogen, or LHRH agonist + antiandrogen) 
was started 2 months before RP or XRT and continued until biochemical or 
clinical progression. 

a. After 10 years of follow up, the overall survival and disease specific 
survival were slightly higher for RP, but these differences were not 
statistically significant. 

b. Caveats—this study is not applicable to current practice because 
treatment in this study (androgen deprivation continued indefinitely 
after curative therapy, XRT dose < 70 Gy) is considerably different than 
contemporary treatment. 

4. Lennernas study—89 men with PSA < 50 and clinical stage T1b-T3a, 
NOMO prostate cancer were randomized to RP or XRT+BT. The study was 
closed early because of poor accrual. With few participants, the study was 
underpowered and differences in survival could not be determined. 

. SPCG-15—this study is randomizing men with locally advanced prostate 
cancer to XRT+ADT or to RP + adjuvant XRT. Results are pending. 
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XRT + ADT Versus ADT Alone (Randomized Trials) 
1. For locally advanced МОМО disease, XRT with ADT achieves better 
overall and disease specific survival than ADT alone. 
2. SPCG7 studied 875 men with clinical stage T1-T3, NOMO prostate cancer 
and PSA « 70 who were randomized to life long flutamide with XRT 
(70 Gy) or life long flutamide without XRT. Men receiving XRT and 
flutamide had a significantly lower 15-year risk of death from prostate 
cancer. Caveat: Few oncologists utilize life long antiandrogen 
monotherapy as a standard treatment option for advanced prostate cancer. 
. Warde et al (2011) studied 1205 men with locally advanced NOMO prostate 
cancer (clinical stage T3-T4, or T2 with PSA > 40, or T2 with PSA > 20 
and Gleason score > 8). Men were randomized to lifelong castration with 
XRT (65-69 Gy) or to lifelong castration without XRT. After 7 years, 
adding XRT to castration improved overall survival and disease specific 
survival. In the short term, quality of life was worse in the XRT group 
(presumably from radiation related acute side effects), but, in the long 
term, there was no significant difference in quality of life between groups. 


XRT Versus Cryotherapy (Randomized Trials) 

1. Both of the studies below did not meet their accrual goal, so definitive 
conclusions cannot be drawn. However, cryotherapy appears to be less 
effective than XRT for locally advanced (stage T2c-T3b) prostate cancer. 

2. Calgary trial—closed prematurely due to slow accrual. 244 men with stage 

T1-3, МОМО prostate cancer and PSA < 20 were enrolled. Men with 
Gleason score > 8 were enrolled only if pelvic lymph node dissection was 
pNO. Participants were treated with 3-6 months of neoadjuvant ADT with 
an LHRH agonist and randomized to cryotherapy or XRT (68-73 Gy to the 
prostate and seminal vesicles; lymph nodes were not radiated). XRT and 
cryotherapy and had similar overall and disease specific survival at 5 
years. Cryotherapy resulted in significantly worse sexual function, whereas 
other quality of life domains were similar between groups. 

. Ontario trial—this study did not meet its accrual goal. 64 men with clinical 
stage T2c-T3b МОМО prostate cancer were randomized to XRT (66 Gy) or 
cryotherapy. Men with PSA > 25 were enrolled only if pelvic lymph node 
dissection or biopsy was pNO. Androgen deprivation with an LHRH 
agonist was started 3 months before XRT or cryotherapy and was 
continued for 6 months. At 8 years follow up, disease specific and overall 
survival were similar, but PSA recurrence was significantly more likely 
with cryotherapy (59% versus 17%). 


XRT Alone Versus XRT with Brachytherapy (Randomized Trials) 

1. Randomized studies indicate that XRT+BT may decrease local recurrence 
and biochemical failure compared to XRT, but there appears to be no 
difference in overall survival or prostate cancer specific survival. 

2. Hoskin et al (2012)—220 men with PSA < 50 and clinical stage T1-T3 
МОМО prostate cancer were randomized to XRT alone (55 Gy) or 
XRT+HDR. 76% of patients received androgen deprivation (6 months for 
intermediate risk and « 3 years for high risk patients). After a mean follow 
up of 7 years, XRT+HDR reduced biochemical recurrence compared to 
XRT alone. Overall survival and side effects were similar between groups. 
Caveat: the radiation dose used in the XRT alone group is suboptimal by 
current standards (recurrence is more common with XRT dose < 70 Gy). 

. Dayes et al (2017)—men with non-metastatic clinical stage T2-T3 and 
pathologic stage NO prostate cancer were randomized to XRT alone 
(66 Gy) or XRT with temporary brachytherapy (XRT+HDR). Neither 
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group received androgen deprivation. After a median follow up of 14 
years, XRT+HDR significantly lowered biochemical recurrence compared 
to XRT alone in both intermediate risk and high risk cancers. Local 
recurrence was also lower after XRT--HDR (based on prostate biopsy 24 
months after treatment). There was no difference in overall survival, 
prostate cancer specific survival, or side effects between the groups. 
Caveat: radiation dose used in the XRT alone group is suboptimal by 
current standards (recurrence is more common with XRT dose « 70 Gy). 


. Morris et al (2017)—398 men with intermediate or high risk localized 


prostate cancer were treated with 12 months of ADT and 46 Gy of pelvic 
XRT, and then randomized to either XRT boost (total 78 Gy) or 
brachytherapy boost. Essentially, this study compared XRT+ADT to 
XRT+BT+ADT. At a median follow up of 6.5 years, men who underwent 
XRT+ADT had a higher rate of biochemical failure compared to men who 
underwent XRT+BT+ADT; however, there was no difference in overall 
survival. Urinary side effects where significantly more common in men 
treated with XRT+BT+ADT, This study used an XRT dose and 
brachytherapy dose that is similar to current practice. 


RP Versus Brachytherapy (Randomized Trials) 


1. 


~ 


Giberti study 1 (open retropubic RP vs. brachytherapy)—men with very 
low risk or low risk prostate cancer were randomized to bilateral nerve 
sparing open retropubic RP with bilateral pelvic lymph node dissection or 
to I-125 brachytherapy (at least 140 Gy). At 5 years of follow up, there was 
no difference in biochemical disease specific survival (~ 91%). Within 1 
year of treatment, men undergoing RP were more likely to have sexual 
dysfunction, while men undergoing brachytherapy were more likely to 
have irritative voiding symptoms. However, at 5 years of follow up, there 
was no difference in bowel, urinary, or sexual function. Caveat: Although 
this patient population and the treatments studied are typical of 
contemporary practice, the follow up is only 5 years. Also, surveillance is 
now recommended for most men with very low risk or low risk prostate 
cancer. 

Giberti study 2 (robotic RP vs. brachytherapy)—men with very low risk or 
low risk prostate cancer were randomized to bilateral nerve sparing robotic 
RP or to 1-125 brachytherapy (dose not specified). At 2 years of follow up, 
there was no difference in biochemical disease specific survival (~ 97%). 
Men undergoing robotic RP were more likely to have urinary incontinence 
within 6 months of treatment, while men undergoing brachytherapy were 
more likely to have irritative voiding symptoms during the entire 2 year 
follow up period. Caveat: Although this patient population and the 
treatments studied are typical of contemporary practice, the follow up is 
only 2 years. Also, surveillance is now recommended for most men with 
very low risk or low risk prostate cancer. 


. SPIRIT trial (open retropubic RP vs. brachytherapy)—cancelled because 


of poor accrual, but some quality of life data was published for the men 
enrolled. At a median follow up of 5.2 years, men treated with 
brachytherapy reported better urinary and sexual function. 
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Watchful Waiting (Observation) for Untreated Cancer 


Active Surveillance versus Watchful Waiting 

1. Active surveillance for untreated prostate cancer invoives routine follow 
up and testing, with the intent of providing curative treatment if the cancer 
increases in risk. This option is typically used in men with low risk or very 
low risk prostate cancer whose life expectancy is > 10 years. 

2. Watchful waiting (also known as observation) for untreated prostate cancer 
does not necessary involve routine follow up and testing (this is 
determined on an individual basis). The intent is to administer palliative 
therapy if the patient's cancer progresses to a point where cancer-related 
symptoms are imminent or already present. Watchful waiting is typically 
used in men with non-metastatic prostate cancer (МО) whose life 
expectancy is less than 5 to 10 years. 


Which Men are Eligible for Watchful Waiting? 

1. For men with very low, low, or intermediate risk NOMO prostate cancer, 
observation is the preferred management in men with no cancer-related 
symptoms and with life expectancy < 5 years (AUA 2017 and ASCO 
2016) or « 10 years (EAU 2021 and NCCN 2021 guidelines). 

2. For men with high risk МОМО or N1MO prostate cancer, observation is an 
option for the management of men with no cancer-related symptoms and 
with the life expectancy < 5 years. 

. Men with cancer related symptoms or with metastatic prostate cancer (M1) 
should be treated. 


Follow Up and Intervention During Watchful Waiting 

1. Watchful waiting for untreated prostate cancer does not necessarily 
involve routine follow up and testing (this is determined on an individual 
basis). If testing is done, it may include a history and physical examination 
(to check for development of cancer-related symptoms), PSA, creatinine, 
alkaline phosphatase, bladder ultrasound to check for rising post void 
residual, and renal ultrasound to check for hydronephrosis. Additional 
prostate biopsies are typically not indicated. 

2. The intent of watchful waiting is to administer palliative therapy if the 
patient's cancer progresses to a point where cancer-related symptoms are 
imminent or already present. There are no universally accepted "trigger" 
criteria that define when cancer-related symptoms are imminent. Some 
possible triggers are discussed below. 

a. PSA and PSA doubling time—the NCCN 2021 guideline suggests using 
PSA > 100 as a trigger. The EAU 2021 guideline suggests using 
PSA > 50 or PSA doubling time < 12 months as triggers. The EAU 
recommendation is likely based on a study by Studer et al (2008), which 
indicated that untreated men with stage TO-T4, NO-N1, МО are more 
likely to die from prostate cancer if they have PSA > 50 or PSA doubling 
time < 12 months (the risk increases starting in 1-2 years, with the 
7-year risk of death from prostate cancer reaching 48% in men with PSA 
doubling time « 12 months and 32% in men with PSA > 50). Therefore, 
men who have a life expectancy of > 1-2 years and who have a PSA 
doubling time < 12 months or a PSA > 50 may benefit from initiating 
ADT before symptoms or metastases develop (although it is unclear if 
this improves their survival). 

b. Asymptomatic progressive increase in post void residual that is caused 
by prostate cancer. 

c. Asymptomatic ureteral obstruction that is caused by prostate cancer 
(from the primary tumor or metastasis). 
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Active Surveillance for Untreated Prostate Cancer 


General Information 


Lh 


2. 


3. 


Active surveillance for untreated prostate cancer involves routine follow 
up and testing, with the intent providing curative treatment if the cancer 
increases in risk. This option is typically used in men with low risk or very 
low risk prostate cancer whose life expectancy is > 10 years. 

Men considering surveillance should be counseled on the risk of life 
threatening progression. 

Active surveillance is different than watchful waiting (for a comparison, 
see page 212). 


Data Used to Determine Eligibility for Active Surveillance 


1, 


m 
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It is important to accurately characterize the patient's cancer to reduce the 

risk of missing aggressive features that may preclude surveillance. Besides 

a recent PSA, DRE, and the initial biopsy pathology, additional tests (such 

as those listed below) may be used to determine eligibility for surveillance. 

Prostate mpMRI—several guidelines recommend using prostate трик to 

help select patients for active surveillance. Some guidelines also 

recommend obtaining both systemic and mpMRI guided biopsies to 
determine eligibility for surveillance. 

а. AUA/SAR 2019 guideline—*...it is strongly recommended that ап 
mpMRI be performed in men considering active surveillance..." But 
"evidence is inadequate to establish that mpMRI guided biopsy is a 
required step in the pathway for active surveillance." 

b. EAU-EANM-ESTRO-ESUR-SIOG (DETECTIVE) consensus 2019— 
"For inclusion [in active surveillance], all patients need mpMRI at some 
point...[and]...prostate biopsies should be performed by mpMRI guided 
targeted biospies...with systematic biopsies." 

c. NCCN 2021— "Consider confirmatory prostate biopsy with or without 
mpMRI...to establish candidacy for active surveillance." 


. Confirmatory biopsy—this is a second prostate biopsy (typically within 


one year of diagnosis) used to help detect higher grade and/or higher 

volume cancer that may have been missed on the initial biopsy. The results 

can help determine eligibility for surveillance. There is debate regarding 
whether a confirmatory biopsy is required for active surveillance. 

a. If the initial biopsy consisted of an adequate systematic and mpMRI 

guided biopsy, then a confirmation biopsy is generally unnecessary. 

. If the initial biopsy was only a systematic biopsy, then obtain mpMRI (if 

not already done) and perform mpMRI guided biopsies and another set 

of systematic biopsies. If the confirmatory biopsy is done soon after the 
initial biopsy (e.g. 1-2 months later) and the initial systematic biopsy 
was adequate, then the additional systematic sampling can be omitted. 

If mpMRI is not available, perform a thorough systematic confirmatory 

biopsy (the technique of confirmatory biopsy is discussed below). 

d. Technique for the systematic component of the confirmatory biopsy— 
sampling should include at least the same number and location of cores 
used for the initial systematic biopsy (see page 192). However, data 
suggests that it is also important to sample the anterior-apical 
peripheral zone and the anterior transition zone on repeat biopsy. 

i. 25-5096 of cancers have foci in both the anterior-apical PZ and other 
areas of the prostate. Thus, biopsy patterns that do not sample the 
anterior-apical PZ will underestimate the amount of cancer in 
25-50% of cases. Anterior-apical PZ biopsies are important in men on 
surveillance because they improve estimation of cancer volume. 
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ii. In 48 men who progressed on surveillance and underwent radical 
prostatectomy, Duffield et al (2009) found that the dominant cancer 
nodule was located in the anterior prostate (especially the anterior 
transition zone) in 4296 of cases. Thus, surveillance biopsies should 
include cores from the anterior prostate (including the anterior 
transition zone) so that a significant cancer is not missed. 

iii. Some urologists obtain more than 10-12 cores (e.g. a saturation 
biopsy) when performing systematic biopsies during surveillance (to 
minimize the risk of underestimating the amount of cancer). 


4. Molecular tests—it is not known if patient outcome can be improved by 
using these tests to guide clinical decisions. In men who have worse 
prognosis based on these tests, the clinician may consider treating the 
patient or performing more comprehensive and more frequent surveillance 
tests. Examples of these tests include Prolaris, Oncotype DX, Decipher, 
and Promark (see page 202 for more details on these tests). 


Which Men are Eligible for Active Surveillance? 

1. Men with aggressive prostate cancers (such as intraductal and cribriform) 
and men with non-adenocarcinoma prostate cancers should be excluded 
from active surveillance. 

Very low risk and low risk prostate cancer 
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The NCCN, AUA, EAU, and ASCO recommend active surveillance as 
the preferred management for most men with life expectancy > 10 years 
and either very low risk or low risk prostate cancer. 


. Factors that should be considered in the decision for active surveillance 


include patient age, cancer volume, and ethnicity. Men who are 
diagnosed at a young age and who have a long (e.g. > 20 year) life 
expectancy are more likely to be affected by the cancer in their lifetime. 
Also men who with African ancestry or high cancer volume (e.g. > 2 
positive cores on systematic biopsy) have a higher risk of progression. 


. For men with very low risk prostate cancer and life expectancy 7 20 


years, curative treatment is a reasonable alternative. 


. For men with low risk prostate cancer and life expectancy 7 10 years, 


curative treatment is a reasonable alternative. 


. Very low risk and low risk cancers have a low rate of metastasis and 


cancer related death for 10-15 years after diagnosis. 

If men with very low risk prostate cancer undergo RP, pathology shows 
Gleason score = 7 in 23%, Gleason score > 8 in 1%, and local spread 
outside the prostate in 8% (7% have extracapsular penetration and 1% 
have seminal vesicle invasion). As discussed previously, adequate 
evaluation of the cancer before enrolling a patient in active surveillance 
may help ensure that these adverse pathologic findings are not missed. 


. Favorable intermediate risk prostate cancer—active surveillance is an 


option for select men with favorable intermediate risk prostate cancer. 
However, surveillance in these men has a higher risk of metastasis than 
curative treatment. The best candidates for surveillance in this group may 
be men with clinical stage < T2a, PSA « 10, « 33% of cores positive, and 
< 10% Gleason pattern 4. Low risk on a molecular tissue test may lend 
support to active surveillance. 

4. Active surveillance is not recommended for unfavorable intermediate risk, 
high risk, or metastatic (N1 or M1) prostate cancer. 
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Follow Up Testing During Active Surveillance 
1. The goal of surveillance testing is to determine if progression of the cancer 
(to a more threatening state) has occurred. When progression occurs, 
curative therapy may be administered. The optimal surveillance protocol is 
unknown. 

. Active surveillance should include testing at a planned interval (routine 
testing), even in the absence of clinical changes. Tests should also be 
performed when there is a clinical change suggestive of cancer progression 
(testing done for clinical indication). The recommended tests for routine 
monitoring are PSA, DRE, and prostate biopsies. mpMRI may be used 
routinely; however, routine use of molecular tissue testing is not 
recommended. 

. The AUA, EAU, and NCCN all recommend performing routine PSA and 
DRE during active surveillance. The recommend interval for these tests 
are shown below. 
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Routine** PSA & DRE Interval 
Guideline Recommended during Active Surveillance 
PSA Interval DRE Interval 
(months) (months) 
AUA 2017 | Not specified Not specified 
EAU 2021 | 6 12 
NCCN 2021 >6 = 12 
ASCO 2016 3106 <12 


PSA = prostate specific antigen; DRE = digital rectal exam 
** Routine follow up is conducted at pre-specified intervals. Additional testing should 
be performed when there is a clinical change suggestive of cancer progression. 


4. The chart below shows guideline recommendations for routine use of 
mpMRI and prostate biopsy during surveillance. 


Recommended Routine** Follow Up Tests 
During Active Surveillance for Prostate Cancer 
Guideline | Multiparametric MRI Prostate Biopsies 
Molecular 
Recommended | Interval |Recommended| Interval Markers 
or Consider? | (years) | or Consider? | (years) 
i Not Not Not 
AUA 2017 | Consider Use Snecilicd Recommended specified*| Recommended 
Б у Not 
EAU 2021 | Not Specified} - Not Specified - ‘Recommended 
INCCN 2021| Recommended | >1 Recommended >1 Not Specified 
Not Not 
ASCO QU16 Recommended{| ~ | 2 Recommended} 


MRI = magnetic resonance imaging. 

* No specific interval was recommended, but the AUA guideline states that “intervals 
vary from 1-5 years.” 

t Routine use of mpMRI was not specified, but the guideline recommends mpMRI if 
the PSA rises. 

1 Although mpMRI and molecular markers were not recommended for routine use, 
the ASCO guideline states that they “...may be indicated when a patient's clinical 
findings are discordant with the pathologic findings and could be useful in 
identifying occult cancers or changes indicative of tumor progression in patients at 
risk." 

** Routine follow up is conducted at pre-specified intervals. Additional testing should 
be performed when there is a clinical change suggestive of cancer progression 
(additional testing may include mpMRI, prostate biopsy, molecular markers, or 
any indicated tests). 
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5. Multiparametric prostate MRI 
a. Men with an abnormal prostate mpMRI have an increased risk of 

progression during surveillance. 

b. Men with a normal mpMRI can still have clinically significant cancer. 
Among men on surveillance for low risk or very low risk cancer that 
have a normal MRI, 10-3096 will have unrecognized pT3 or Gleason 7 7 
cancer (which is why mpMRI alone is not reliable enough to assess for 
progression in men undergoing surveillance). mpMRI should not be used 
as a replacement for prostate biopsy during active surveillance. 

c. mpMRI can be particularly useful in men on surveillance who never had 
an mpMRI and whose PSA rises despite minimal cancer on prior 
systematic biopsy (these men may harbor an undetected higher risk 
cancer). 

. Surveillance prostate biopsies—in this text, "routine surveillance biopsy" 
refers to a prostate biopsy that is performed at a planned interval during 
routine surveillance (i.e. not done for clinical changes). A “triggered 
surveillance biopsy” refers to a biopsy that is performed because of a 
change in clinical circumstances. 

a. The NCCN & EAU guidelines state that a surveillance biopsy should be 
considered if prostate exam changes, MRI suggests more aggressive 
disease, or PSA increases. The AUA 2017 guideline did not specify any 
triggers. It should be noted that PSA, PSA kinetics, and prostate exam 
are unreliable for detecting progression of prostate cancer. 

b. The AUA/SAR 2019 guideline states that biopsies during active 
surveillance should include systematic and mpMRI guided sampling. 

c. Technique for the systematic component of the surveillance biopsy— 
sampling should include at least the same number and location of cores 
used for the initial systematic biopsy (see page 192). However, data 
suggests that it is important to sample the anterior-apical peripheral 
zone and the anterior transition zone on repeat biopsy (see page 213). 

. The following factors increase the risk of progression during surveillance: 
abnormal MRI, PSA density > 0.15, higher cancer volume (e.g. > 2 
positive cores on systematic biopsy), and African ancestry. PSA doubling 
time does not appear to predict progression in this setting. 

. Approximately 30% of men undergoing surveillance for localized prostate 
cancer will elect to have treatment within 5 years. 

. The optimal triggers for determining the need for curative treatment are 
unknown. Triggers may include the appearance of Gleason pattern 4 or 5 
cancer, an increase in cancer volume (e.g. cancer found in more cores), or 
tumor bulging into or invading into the prostate capsule. 

10. Men whose life expectancy declines to less than 5 to 10 years may be 

transitioned to watchful waiting. 

11. The cure rate is similar for men treated at the time of initial diagnosis and 

for men treated at the time of initial progression after close surveillance. 

12. There are no proven methods to prevent progression during surveillance. 

a. Diet changes and smoking cessation during surveillance have no proven 
benefit, but they may be reasonable. 

b. Androgen deprivation during surveillance is not recommended. 

c. 5a-reductase inhibitors (SARI) are not recommended to prevent 
progression during surveillance. The randomized REDEEM trial 
showed that dutasteride does not prevent pathological progression 
during surveillance (see page 291). However, retrospective data with 
long term follow up suggests that SARI may reduce pathologic 
progression during surveillance. 
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Cryotherapy 
General Information 
1. Freezing of tissue creates a region of coagulative necrosis. 
2. Freezing achieves cell kill by the following methods. 
a. Cell rupture—occurs when intracellular ice formation generates shear 
forces that tear the cell membrane. Cell rupture occurs during freezing. 
b. Apoptosis (genetically regulated cell death)—apoptosis is stimulated by 
extreme local conditions that occur after freezing (pH, osmolarity, etc.). 
Apoptosis usually occurs 6-12 hours after freezing. 
c. Ischemia—freezing induces thrombosis in small vessels, leading to local 
hypoxia. Cell death from ischemia occurs 24-48 hours after freezing. 


Technique 

1. Using transrectal ultrasound guidance and a brachytherapy template, 
cryoprobes are inserted through the perineum and into the prostate. 

2. A catheter-like urethral warming device helps prevent freezing injury to 
the urethra and reduces postoperative urethral sloughing. 

3. The freezing process is monitored by transrectal ultrasound and by 
percutaneous thermocouples (needle-like probes that monitor tissue 
temperature in real time). 

a. Ice reflects sound waves; therefore, the edge of the ice ball appears as a 
hyperechoic line on ultrasound and the tissue beyond this line cannot be 
visualized sonographically. If freezing is started at the posterior prostate, 
then transrectal ultrasound cannot visualize the unfrozen anterior 
prostate. Thus, the prostate is frozen from anterior to posterior to permit 
optimal visualization of the prostate during freezing. 

b. Thermocouples are usually placed in critical structures (such as the 
rectal wall and the urinary sphincter). Using thermocouples may help 
prevent freezing injury to these critical structures. 

4, Freezing 
a. Rapid freezing is more destructive than slow freezing. 

b. The optimum freezing temperature is unknown, but data suggests that 
human cells cannot survive below -40° C (even with slow freezing). To 
ensure cell death, urologists often freeze to a temperature of -40° C. 

. Two freeze-thaw cycles are recommended because 2 cycles achieve 
greater cell destruction than a single cycle. 
Prostate freezing is conducted from anterior to posterior. 

e. The temperature at the center of the ice Frozen Region (the “Ice Ball”) 
ball is -40° C, which ensures necrosis Edge of ice on ultrasound (T = 0° C) 
in this region. Between the necrosis 
zone and the edge of the ice ball, the 
temperature is -40° to 0° C, thus, cells 
may survive (albeit injured) in this 
region. Notice that the necrosis zone is 
smaller than the frozen region revealed 
by ultrasound. In order to account for 
this, the hyperechoic edge of the ice 
ball is often allowed to extend outside the prostate capsule to ensure 
adequate cell kill at the periphery of the prostate. Thermocouples can be 
placed at the prostate capsule to ensure that this location reaches -40? C. 
The width of the injury zone is dependant on the properties of the 
cryotherapy probe (know the properties of your probe!). 

5. In most cases, the entire prostate is frozen. Partial (focal) cryotherapy is 
still considered investigational because long term data are lacking. 

6. Cryotherapy can be performed in a minor surgical procedure in which the 
patient goes home within 24 hours. 


о 


P 


Injury zone Necrosis zone 
(T = -40 to 0° C) (T =-40 C) 


218 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Patient Selection 
1. Poor candidates for cryotherapy 
a. Men who are concerned about maintaining erections—erectile 
dysfunction occurs in most men undergoing complete prostate freezing. 
b. Previous TURP—men with previous TURP are at high risk for urethral 
necrosis and sloughing, especially men who have an expansive cavity in 
the prostatic urethra (i.e. a large TURP defect). 

Men with large prostates—it is difficult to achieve a uniformly cold 

temperature during freezing of a large prostate. Before treatment, the 

prostate size is determined using transrectal ultrasound. Ideally prostate 
size should be < 40 cc. For prostates > 40 cc, androgen deprivation may 
be used to reduce the gland size before cryotherapy. 

d. Men with a high risk of regional lymph node metastasis—pelvic 
imaging and/or pelvic lymph node dissection should be considered 
before cryotherapy in men at risk for N1 disease. 

. High risk localized prostate cancer—cryotherapy is not recommended 
for men with high risk localized prostate cancer. Cryotherapy is 
probably not effective for palliative treatment of urinary obstruction or 
bleeding caused by prostate cancer. 

f. Men who cannot have a transrectal ultrasound— probe placement and 
freezing are guided using transrectal ultrasound. If the patient is unable 
to undergo transrectal ultrasound (e.g. anal stricture or no anus from 
prior abdominal perineal resection), then cryotherapy is contraindicated. 

Cryotherapy is usually restricted to men with very low, low, or 

intermediate risk prostate cancer who have not undergone TURP. 

a. Cryotherapy may be a reasonable alternative to radical prostatectomy in 
men with obesity, previous pelvic surgery, or previous pelvic radiation. 

b. Cryotherapy may be a reasonable alternative to XRT in men with rectal 
disorders, inflammatory bowel disease, or who had pelvic radiation. 

c. Salvage cryotherapy can be performed after XRT, brachytherapy, or 
cryotherapy. After brachytherapy, the seeds and the cryoprobes can have 
a similar ultrasonic appearance in the transverse plane (hyperechoic 
points), but they can easily be differentiated in the sagittal plane (seeds 
appear as hyperechoic points, cryoprobes appear as hyperechoic lines). 
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Efficacy 

1. Neoadjuvant androgen deprivation does not appear to improve the cure 

rate, but it may be used to shrink the prostate before freezing. 

2. Urethral warming prevents freezing of the prostatic urethra and reduces 
postoperative urethral sloughing; however, it also allows peri-urethal 
prostate tissue to survive. This surviving tissue continues to produce PSA 
(thus, PSA is rarely undetectable after cryotherapy) and it may contain 
cancer (35-45% of prostate cancers are within 1 mm of the urethra). 
Without urethral warming, total cryotherapy has a high risk of bladder 
outlet obstruction requiring TURP. 

. There is no universally accepted PSA cut-point that defines biochemical 
recurrence after cryotherapy. 
a. Men with PSA < 0.4 are much less likely to develop biopsy proven 
recurrence. 
b. Using various definitions of recurrence, disease free survival is 65% to 
92% in men with low risk or intermediate risk prostate cancer. 
c. Local recurrence after cryotherapy tends to occur in the prostate apex. 
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Side Effects 

1. Cryotherapy after radiation is more likely to cause side effects than 

primary cryotherapy. 

2. Urinary retention—caused by prostate swelling or sloughing of urethral 
tissue after cryotherapy. Retention often resolves in 1-2 wecks and can be 
managed by anti-inflammatory agents and an indwelling catheter. 

- Genital swelling—this is common, but it usually resolves in 2-8 weeks. 

Penile paresthesia—more common after aggressive anterior freezing. It 

usually resolves in 2-4 months. 

5. Erectile dysfunction (ED)—to ensure necrosis at the peripheral prostate, 
freezing is often extended beyond the prostate capsule; thus, injury to the 
neurovascular bundles is common. For whole gland cryotherapy, ED 
occurs in approximately 80-90% of men. 

. Urethral sloughing—occurs іп'< 15%. 

7. Urethral obstruction (from sloughing or stenosis)—the risk of urinary 
incontinence is very high when TURP or bladder neck resection is 
performed after cryotherapy; thus, aggressive resection should be avoided. 

. Rectal pain—occurs in up to 12% of men after primary cryotherapy and up 
to 40% of men after cryotherapy for radiation failure. 

9. Urinary incontinence—long term stress incontinence is usually mild and 
occurs in up to 8% of men after primary cryotherapy and up to 22% of men 
after cryotherapy for radiation failure. 

10. Fistula—urethrorectal and urethrocutaneous fistulas occur in « 196 of men 

after primary cryotherapy and up to 10% of men after cryotherapy for 
radiation failure. 


Radical Prostatectomy (RP) 


RP Surgical Technique 
1. RP is surgical removal of the entire prostate and seminal vesicles. It may 
be accomplished by robotic, laparoscopic, or open technique. Open 
approaches include retropubic, perineal, and trans-sacral. 
a. Open and robotic techniques have a similar cure rate and a similar risk 
of sexual and urinary side effects. 
b. Open perineal and robotic approaches result in less blood loss than the 
open retropubic approach. 
Neoadjuvant androgen deprivation (NAD) does not improve disease-free 
or overall survival. Thus, NAD is not recommended before RP. 
. Nerve sparing 

a. The neurovascular bundles (NVB) course posterior-lateral to the 
prostate and are composed of cavernous blood vessels and nerves 
(which promote erections). During nerve sparing, the NVB are 
preserved by dissecting them away from the prostate. 

b. Potency after radical prostatectomy is better when nerve sparing is 
performed. Bilateral nerve sparing results in a higher chance of potency 
than unilateral nerve sparing. 

c. In appropriately selected patients, cancer control is probably not 
compromised by nerve sparing. Intraoperative frozen sections of the 
prostate may help exclude cancer near the neurovascular bundle. 

d. The ideal candidate for nerve sparing would have clinical stage T1 or 
T2, PSA < 10, Gleason score < 6, small volume of cancer on prostate 
biopsies, and good preoperative potency. These patients tend to have 
organ confined cancer that has not invaded the neurovascular bundle. 

е. When the NVBs are resected, nerve grafts do not help restore erections. 
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4. Bladder neck preservation 


a. 


b. 


с. 
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Bladder neck preservation does not improve the final degree of urinary 
continence, but it may permit continence to return sooner after surgery. 
Bladder neck preservation reduces the risk of bladder neck contracture. 
Cancer control is probably not compromised. Intraoperative bladder 
neck biopsies can be performed to exclude residual tumor. 


. Pelvic lymph node dissection (PLND) 
a. 


Very low risk and low risk—PLND is optional in these men because the 
risk of regional node metastasis is very small. Nomograms that predict 
the risk of regional node metastasis can be used to help decide on 
whether to perform PLND in these men. 

Intermediate risk—the NCCN recommends PLND if a nomogram 
shows a > 296 risk of lymph node metastases, whereas the EAU 
recommends PLND if a nomogram shows a > 5% risk of lymph node 
metastases. The AUA recommends PLND in unfavorable intermediate 
risk, but PLND is optional in favorable intermediate risk cancer. 

High risk—the AUA, EAU, and NCCN recommend PLND. 

The EAU and NCCN recommend performing PLND using the extended 
template, while the AUA mentions the extended template as an option. 
Limited PLND—removal of lymphatic tissue in the area bounded by the 
external iliac vein anteriorly, the obturator nerve posteriorly, the origin 
of the internal iliac artery proximally, Cooper's ligament distally, the 
bladder medially, and the pelvic side wall laterally. 

Extended PLND—consists of a limited PLND plus removal of the 
lymphatic tissue posterior to the obturator nerve (the boundaries are the 
same as limited PLND except the posterior boundary is the floor of the 
pelvis). An extended PLND will detect metastases twice as often as a 
limited PLND. Complications occur more often with an extended PLND. 
Removal of the lymphatic tissue anterior and lateral to the external iliac 
vessels increases the risk of lymphedema; therefore, dissection in this 
region should be avoided. 


. It is unknown if survival is improved by removing lymph node 


metastases. However, knowing if regional lymph node metastases are 
present can guide subsequent therapy. 


Complications of PLND 
1. Complications from PLND are rare. However, the risk of complications is 
higher with an extended PLND. 
2. Complications of PLND include 


a. 
b. 


e 


Iliac vessel injury 

Lymphocele—if the lymphocele is symptomatic or infected, place a 
percutaneous drain. Send the fluid for spot creatinine and culture. Spot 
creatinine will be 25-450 mg/dl for a urine leak (urinoma), but it will be 
similar to serum creatinine for a lymphocele (0.5-1.5 mg/dl for normal 
renal function). Remove the drain when output is minimal and infection 
has resolved. If lymph output persists, consider infusing a sclerosing 
agent into the lymphocele (e.g. doxycycline or dilute povidone-iodine) 
or performing a peritoneal window (open or laparoscopic). Consider 
obtaining a follow up pelvic ultrasound to rule out recurrence. 


. Leg lymphedema—f leg swelling occurs postoperatively, obtain a lower 


extremity doppler to check for deep venous thrombosis. If this is 
negative, obtain a pelvic CT or ultrasound to check for lymphocele. 
Obturator nerve injury—if the nerve is severed, it can be 
re-approximated. Obturator nerve injury may impair leg adduction. If 
this symptom persists, consider obtaining a pelvic CT (a lymphocele 
may be compressing the nerve) and a referral to a neurologist. 
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Complications and Side Effects of RP 
1. Sexual dysfunction 

a. Erectile dysfunction—for more details, see page 519. Postoperative 
rehabilitation may help recovery of erections. Postoperative potency is 
better when 
i. Preoperative erectile function is good. 
ii. Age is less than 60. 
iii. Nerve sparing is performed— bilateral nerve sparing results in a 

higher chance of potency than unilateral nerve sparing. 

b. Loss of penile length—approximately 70% of men will have a lifelong 
decrease in penis length (mean loss of length = 1 cm, range = 0 to 5 cm). 

c. Aspermia—men will have lifelong absence of ejaculate fluid when they 
have an orgasm (“dry orgasm"). 

d. Urine incontinence with sexual arousal or with orgasm—more common 
in the first year post surgery, then tends to improve. 

e. Pain with orgasm— discomfort may occur in up to 20% of men. 

. Stress urinary incontinence (SUI)—often occurs, but usually improves 
during the first year after surgery. Younger men recover continence more 
completely than older men. Chronic severe SUI probably occurs in < 5%. 
Preserving adequate urethral length during RP helps maintain urinary 
continence. See Post-prostatectomy Incontinence, page 367. 

. Bladder neck/anastomotic stricture—occurs in 1-296 of cases. Anastomotic 
strictures increase the risk of long term urinary incontinence. 

4. Other risks—infection, bleeding, inguinal hernia, and rectal injury (rare). 


Prognostic Factors Obtained from RP Surgical Pathology 
1. Positive surgical margins 
a. Men with a positive margin are more likely to recur. Approximately 
50% of men with a positive margin will recur. 

b. A positive surgical margin is associated with a higher risk of death from 

prostate cancer and a lower overall survival. 

c. In men with a positive margin, adjuvant XRT decreases biochemical 

recurrence and may improve overall survival. 

d. The most common site of a positive margin is the apex for open and 
robotic retropubic prostatectomy and anterior for open perineal 
prostatectomy. 

. Positive margins are more likely to occur with 
* Higher preoperative PSA (especially PSA > 10 ng/ml) 

* High Gleason score (especially Gleason > 8) 
* High clinical tumor stage (especially T2b-T4) 
* High number of positive prostate biopsy cores 

. The size of a negative margin does not impact prognosis. In other words, 
a close margin achieves the same cure rate as an ample margin; 
therefore a close margin should be considered as truly negative. 

g. The extent of the positive margin impacts prognosis, with a higher rate 
of recurrence in men with a larger positive margin. 

2. Capsular penetration, Gleason score 8-10, seminal vesicle (SV) invasion, 
and lymph node involvement are all associated with higher risk of 
developing cancer recurrence, distant metastases, and death from prostate 
cancer. 

. Grossly positive lymph nodes appear to have a worse prognosis than 
lymph nodes with micrometastases. 
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Treatment of Positive Lymph Nodes Found During RP 

. Traditionally, RP was abandoned when positive lymph nodes were found 
during surgery. However, retrospective data shows that when lymph node 
metastases are found during pelvic lymph node dissection (PLND), RP 
improves overall and cancer specific survival compared to abandoning RP. 
Therefore, RP should be continued when there is an incidental finding of 
regional lymph node metastasis during PLND. 

2. Post-RP treatment options for pN1 disease include observation, lifelong 

castration, or pelvic XRT with lifelong castration. 

Observation after RP—non-randomized studies report a 10 year cancer 

specific survival of up to 60-70% in pN1 men who underwent RP followed 

by observation (with palliative ADT for clinical progression). Observation 
may be most appropriate in men with < 2 regional node metastases 
because they have a higher cancer specific survival. For example, 

Shumacher et al (2008) showed that among pN1 men who underwent RP 

followed by observation, 10 year cancer specific survival was 78.6% in 

men with < 2 positive nodes and 33.4% in men with > 3 positive nodes. 

4. Long term ADT after RP—ECOG 3886 studied men who underwent RP 
with PLND and who had microscopic pelvic lymph node metastasis. Men 
were randomized after RP to observation or lifelong castration. At a 
median follow up of 12 years, overall and disease-specific survival were 
significantly better for castration than for observation. Non-randomized 
studies and a meta-analysis show no survival benefit to castration in this 
setting. However, immediate castration may improve survival in men with 
microscopic pelvic lymph node metastases who underwent RP. 

. XRT and long term ADT after RP—in men with pN1 who underwent RP, 
retrospective data shows that postoperative XRT--ADT results in a higher 
cancer specific survival and overall survival than either postoperative ADT 
alone or observation alone. 

6. The NCCN guideline states that men with lymph node metastasis found at 
RP should be considered for immediate ADT with or without XRT. 

Radiation Therapy After RP 

1. Adjuvant XRT—administered for known residual cancer after RP 
(postoperative PSA is detectable) or for an increased risk of possible future 
recurrence (postoperative PSA is undetectable, but the patient has adverse 
pathologic findings at RP). It is usually delivered after the patient regains 
adequate urinary continence (e.g. 4-6 months after RP). 

. Salvage XRT—administered for local recurrence of cancer (postoperative 
PSA was undetectable, but subsequently became detectable). See Salvage 
XRT, page 234. 

. In the post RP setting, XRT dose to the prostatic fossa should be at least 
64-65 Gy (ASTRO/AUA 2019 guideline). The role of adding androgen 
deprivation to post prostatectomy XRT is unclear. 

4. Decipher RP test—this molecular test is performed on cancer from the RP 
specimen in men who are candidates for post-RP radiation (i.e they have 
biochemical recurrence, seminal vesicle invasion, extraprostatic extension, 
or positive surgical margins). Higher Decipher scores correlate with a 
higher risk of developing metastasis and death from prostate cancer. Men 
with a low risk score have a similar risk of developing metastasis whether 
they are treated with adjuvant or salvage XRT; thus, these men may be 
more optimally managed by surveillance (with salvage XRT as needed). In 
men with an average or high risk score, salvage XRT was associated with a 
significantly higher risk of developing metastasis than adjuvant XRT; thus, 
these men may be more optimally manage with adjuvant XRT. 
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5. Adjuvant XRT versus observation—four randomized trials have evaluated 
adjuvant XRT versus observation after RP (SWOG 8794, EORTC 22911, 
ARO 96-02, FinnProstate). 

a. The sum of evidence from these trials indicates that in МОМО men whose 
RP pathology shows extracapsular extension, seminal vesicle invasion, 
or a positive surgical margin, adjuvant XRT reduces biochemical 
recurrence, local failure, and clinical progression compared to 
observation (with a median follow up of 9 to 12.5 years). 

b. It is unclear if adjuvant XRT improves overall survival (SWOG 8794 
showed an improved overall survival with XRT, whereas EORTC 
22911, ARO 96-02, and FinnProstate did not). 

c. It is unclear if adjuvant XRT improves metastasis-free survival (SWOG 
8794 showed an improved metastasis-free survival with XRT, whereas 
EORTC 22911, ARO 96-02, and FinnProstate were not powered to 
assess metastasis-free survival). 

d. Adjuvant XRT achieves the greatest reduction in recurrence for men with 

a positive surgical margin. However, men with extracapsular extension 

or seminal vesicle invasion still appear to benefit from adjuvant XRT. 

Men who receive adjuvant XRT are less likely to subsequently receive 

hormone therapy. 

- The ASTRO/AUA 2019 guideline states that “Physicians should offer 
adjuvant radiotherapy to patients with adverse pathologic findings at 
prostatectomy including seminal vesicle invasion, positive surgical 
margins, or extraprostatic extension because of demonstrated reductions 
in biochemical recurrence, local recurrence, and clinical progression", 
but “...the impact of adjuvant radiotherapy on subsequent metastases and 
overall survival is less clear." 

g. Adjuvant XRT is unlikely to cause urinary incontinence, but it increases 
the risk of proctitis, erectile dysfunction, and urethral stricture. 

. Adjuvant versus Salvage XRT 
a. Among МОМО men with an undetectable PSA after RP and pathologic 
risk(s) for recurrence, three randomized trials (RAVES, RADICALS, 
and GETUG-AFU17) showed no difference in biochemical progression 
between adjuvant XRT and salvage XRT (median follow was 5 to 6.5 
years). Also, salvage XRT resulted in less grade > 2 genitourinary 
toxicity (including lower rates of urinary incontinence and urethral 
stricture) and less grade > 2 erectile dysfunction. In these studies, 
pathologic risks for recurrence were a positive surgical margin, stage 
pT3 (extracapsular extension and/or seminal vesicle invasion), and/or 
Gleason score 7-10. Salvage XRT was administered within a few 
months of recurrence, and recurrence was primarily defined as PSA 
> 0.1-0.2. Only 10-20% of patients in these studies had multiple risk 
factors for recurrence. 

. When the postoperative PSA is undetectable in men with adverse 
pathologic findings on RP specimen, observation avoids unnecessary 
XRT in patients who are cured by RP alone. Furthermore, in these 
patients, observation with salvage XRT for a recurrence achieves 
equivalent cancer control and results in less severe side effects 
compared to adjuvant XRT. 

Given the data described above, observation (with salvage XRT if local 

recurrence occurs) is probably the preferred option in men with an 

undetectable PSA after RP and one pathologic risk for recurrence (positive 
surgical margin, pT3, or Gleason score 7-10). Adjuvant XRT may be more 
suitable for men with an unfavorable Decipher RP score or for men with 
more than one pathologic risk factor for recurrence. 
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Radiation Therapy 


General Information 
1. Radiation therapy for pro: 
categories. 

a. External beam radiation therapy (XRT)—a radiation source outside the 
body shoots a radiation beam into the body (i.e. radiation is delivered 
from the outside in). 

b Brachytherapy—radiation is delivered using radioactive implants that 
are placed inside the body (i.e. radiation is delivered from the inside 
out). 

. Depending on the clinical scenario, radiation for prostate cancer may entail 
brachytherapy, XRT, or a combination of both. 

. Mechanism of action—radiation damages cellular DNA, which causes 
cells to stop dividing or to die. Radiation can halt the growth of malignant 
cells, but it can also damage normal tissues (which may cause side effects). 

. Hydrogel spacer—SpaceOAR? is an absorbable liquid that is injected 
through the perineum and into the space between the rectum and the 
prostate. After injection, the hydrogel polymerizes within 10 seconds to 
form a soft hydrogel spacer that increases the distance between the prostate 
and the rectum. After approximately 3 months, the hydrogel spacer is 
eliminated by hydrolysis and absorption. A randomized study showed that 
in men with low or intermediate risk prostate cancer undergoing IMRT, 
hydrogel spacer significantly reduced rectal radiation exposure and 
reduced late rectal toxicity by 5% (less grade 1 rectal bleeding and less 
severe proctitis). Retrospective data shows similar results in men 
undergoing brachytherapy. Hydrogel spacer should not be used in men 
whose prostate cancer invades the rectum or shows obvious posterior 
extension outside the prostate. Hydrogel spacer is injected transperineal 
(not transrectal). 


External Beam Radiation (XRT) 

1. XRT treats cancer by shooting a beam of high energy particles into the 
malignant tissue. 

2. Non-conformal XRT (two dimensional XRT)—in the distant past, prostate 
radiation was delivered by blanketing a region from a few directions (e.g. 
four field box technique), which resulted a high radiation dose to normal 
tissue. The damage to normal tissue limited the dose of radiation that 
could be delivered to the cancer (compromising cure rates). For prostate 
radiation, non-conformal XRT has been replaced by conformal XRT. 

3. Conformal XRT (three dimensional conformal XRT)—narrow beams of 
radiation are delivered from many directions. The radiation dose is much 
higher where the beams intersect than in the surrounding areas. A 
computer is used to create pattern of beams such that the area of 
intersection conforms to the shape of the prostate (hence the name 
conformal). Therefore, higher doses can be delivered to the prostate 
(improving the chance of cure) while lower doses are delivered to the 
surrounding tissue (minimizing side effects). The initial version of 
conformal radiation was called three dimensional conformal radiation 
therapy (3D-CRT). As technology improved, XRT became even more 
conformal. Some studies show that newer, highly conformal techniques 
(such as IMRT and VMAT) may reduce side effects and reduce recurrence. 
Therefore, IMRT and VMAT are often recommended for curative treatment 
of prostate cancer. 


tate cancer can be dividing into 2 main 
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Intensity modulated radiation therapy (IMRT)—compared to standard 
3D-CRT, IMRT uses many more stationary beams and the dose of the 
beams can be changed (or modulated), which results in higher a 
radiation dose to the target and a lower radiation dose to surrounding 
normal tissues (and thus less side effects). Image guided radiation 
therapy (IGRT) is a form of IMRT where the prostate is tracked in real 
time during XRT to minimize the risk of radiating surrounding tissue. 
b. Volumetric modulated arc therapy (VMAT)—this is similar to IMRT 
except it delivers the radiation dose as the beam continuously rotates (or 
arcs) around the patient (whereas IMRT uses stationary beams). VMAT 
and IMRT have similar efficacy and side effects, but VMAT has 
significantly shorter treatment times per fraction (often only 2 to 3 
minutes). Rapid Arc is an example of VMAT. 

Type of high energy particle used for prostate XRT—either protons or 

photons are used for prostate XRT. Photon beam is the most common type 

of XRT used for prostate cancer. Protons and photons can deliver highly 
conformal radiotherapy, are equally effective for cancer control, and have 

a similar long term side effect profile. Therefore, proton beam XRT offers 

no advantage to photon beam XRT. 

Fractionation—the total dose of radiation is divided into smaller portions 

(called fractions) that are delivered over time. A fraction is often delivered 

each weekday until the total treatment dose is reached. Fractionation is 

utilized for several reasons: 

a. It provides time for normal cells to recover from the radiation damage— 
this may help reduce permanent damage to normal tissues and may 
reduce side effects. Cancer cells are less efficient at recovering from 
radiation damage; thus, far fewer cancer cells recover between fractions. 

b. It improves anti-cancer effects—cancer cells that are in a radiation 

resistant state (e.g. certain phases of the cell cycle) during one fraction 

have a chance to move into a radiation sensitive state for the next 
fraction. 


. Degrees of Fractionation 


a. When the dose per fraction is higher, it takes less time to reach the total 
treatment dose and the duration of therapy is shorter. 

b. The ASTRO/ASCO/AUA 2018 guideline proposed the following 
definitions for degrees of fractionation. The gaps in dose between these 
definitions are not well studied and remain outside the scope of the 
definitions. 


Term Dose of the XRT Fraction 
Conventional Fractionation 1.8to 2.0 Gy 
Moderate Hypofractionation 24to 3.4 Gy 
Extreme Hypofractionation 
(Ultrahypofractionation) > ову 


ХЕТ = external beam radiation 

c. Moderate hypofractionation versus conventional fractionation— 
moderate hypofractionation and conventional fractionation achieve 
similar cancer control. Hypofractionation can cause a higher rate of 
acute bowel side effects, but the risk of late bowel side effects and the 
rate of urinary side effects (early or late) are similar. The ASTRO/ASCO/ 
AUA 2018 and EAU 2021 guidelines recommend either conventional 
fractionation or moderate hypofractionation for XRT in localized 
prostate cancer. 

d. Extreme hypofractionation (ultrahypofractionation)—stereotactic 
radiation therapy is an XRT technique that uses extreme 
hypofractionation. In the ASTRO/ASCO/AUA 2018 guideline, extreme 
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hypofractionation was not recommended as a standard therapy for 
localized prostate cancer, but its use was conditional for low and 
intermediate risk patients and not recommended for high risk patients 
based on weak evidence. However, the results of the HYPO-RT-PC trial 
were reported after those guidelines were published. In the 
HYPO-RT-PC trial, men with intermediate or high risk localized 
prostate cancer were randomized to XRT using conventional 
fractionation or to XRT using extreme hypofractionation. At a median 
follow up of 5 years, failure free survival and late side effects were 
similar between the two groups, but extreme hypofractionation caused a 
higher rate of early (acute) urinary and bowel side effects. Questions 
remain as to whether extreme hypofractionation will have acceptable 
cure rates and side effects beyond 5 years. The NCCN 2021 states that 
ultrahypofractionation is acceptable for localized prostate cancer of any 
risk level. However, the EAU 2021 guideline states “it seems prudent to 
restrict extreme HFX to prospective clinical trials..." 

7. Dose escalation—with the advent of highly conformal techniques, 
oncologists were able to administer a higher radiation dose to the prostate 
(dose escalation) without substantially worsening side effects. The higher 
radiation dose led to higher cure rates. For conventional fractionation, 
randomized trials showed that an XRT dose of 75-80 Gy to the prostate 
resulted in higher cure rates compared to a dose of < 70 Gy (without 
substantially increasing side effects). 

. Androgen deprivation therapy (ADT) with XRT 
a. Low risk or very low risk—adding ADT to XRT is not beneficial. 

b. Intermediate risk—XRT with 4-6 months of androgen deprivation 
therapy (ADT) improves cancer specific survival and overall survival 
compared to XRT alone. 

. High risk ог NI—compared to XRT alone ог XRT with short term ADT 
(4-6 months), XRT with long-term ADT (started shortly before XRT and 
continued for 2-3 years) achieves a higher disease-free survival and 
overall survival in men with Gleason score 8-10, clinical stage T3 or T4, 
or regional lymph node metastasis (N1). 

d. When ADT is administered with radiation, the usual regimen consists of 

medical castration (LHRH agonist or GnRH antagonist) with or without 

a first generation antiandrogen. 

Adjuvant ADT appears to decrease the risk of severe late 

gastrointestinal and genitourinary side effects from prostate XRT (i.e. 

grade 3 or higher toxicity occurring long after XRT). 

In men who undergo XRT for locally advanced prostate cancer, 

lengthening the duration of ADT from 4 months to 2-3 years does not 

increase the risk of cardiovascular mortality. 

. Hydrogel spacer—this is an absorbable injectable liquid that increases the 
space between the rectum and the prostate. A randomized study showed 
that use of hydrogel spacer significantly reduced rectal radiation exposure 
and reduced late rectal toxicity by 5%. For details, see page 224. 

10. Contraindications to radiation therapy—see page 229. 

11. After XRT without androgen deprivation, a lower PSA nadir and a longer 
time to achieve the PSA nadir are associated with higher disease free 
survival. When PSA nadir « 0.5, relapse is unlikely. 

12. Side effects—see Side Effects from Radiation Therapy, page 229. 
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13. Common XRT regimens based on risk level. 


Common XRT Regimens 
Prostate Cancer | (Adapted from AUA, EAU, NCCN, & EORTC Guidelines) 
Risk Level XRT Field Androgen Deprivation Therapy 
(duration)T 
a| Very Low ог 
S Low Prostate + SV} None 
=! Favorable а à 
5 Intermediate* Prostate + SV+ Pelvic LN] Optional (4-6 months) 
3 Unfavorable Prostate + SV + Pelvic LN Recommended (4-6 months) 
9 | Intermediate 
= High Prostate + SV + Pelvic LN Recommended (2-3 years) 
NIMO Prostate + SV + Pelvic LN Recommended (2-3 years) 


XRT = external beam radiation; SV = seminal vesicles; LN = lymph nodes 

T Androgen deprivation therapy using castration with or without a first generation 
antiandrogen, typically starting 2 months before XRT. 

* Tf the patient is classified as favorable intermediate risk based on PSA, prostate 
exam, and grade group (Gleason score), but other tests (such as molecular tests) 
suggest a more aggressive cancer, then the patient may be treated as 
unfavorable intermediate risk. 

1 Nomograms that predict the risk of seminal vesicle and regional lymph node 
involvement can be used to help determine whether these areas should be 
radiated. 


Temporary Brachytherapy (High Dose Rate Brachytherapy or HDR) 

1. HDR can used alone or combined with 4-5 weeks of XRT. 

2. HDR is delivered using Iridium 192 (Ir-192). Using transrectal ultrasound 
guidance, percutaneous cannulas are inserted through the perineum and 
into the prostate. During several sessions (over 1-2 days), the iridium is 
placed into each cannula for a specific duration to deliver the radiation, 
and then removed from the body. When the HDR is complete, the cannulas 
are removed. 

. Hydrogel spacer—this is an absorbable injectable liquid that increases the 
space between the rectum and the prostate. Retrospective data in men 
undergoing brachytherapy shows that hydrogel spacer significantly 
reduces rectal radiation exposure and may reduced rectal toxicity. For 
details, see page 224. 

4. Contraindications and side effects of HDR are similar to permanent 
brachytherapy. For contraindications to radiation therapy, see page 229. 
For side effects of radiation therapy, page 229. 

. In 2012, the American Brachytherapy Society was unable to formulate 
HDR guidelines because of highly variable treatment regimens in the data 
(there has been no update to those guidelines at the time this book was 
published). 


Permanent Brachytherapy (Low Dose Rate Brachytherapy; “Seeds”) 

1. Contraindications to radiation therapy—see page 229. 

2. Permanent seed implants only (monotherapy)—radioactive pellets of 
Iodine 125 (1-125), Palladium 103 (Pd-103), or Cesium 131 (Cs-131) are 
placed through the perineum into the prostate using transrectal ultrasound 
guidance. This can be accomplished during a minor surgical procedure. 
The radioactive pellets are left inside the prostate indefinitely. 
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3. Comparison of radioactive implants 
Seed Half Time Needed to Recommended Prescription 
‘Type Life Deliver 90% of its Dose* for Seeds 
(days) Radiation Dose Seeds Only Seeds + XRT 
1-125 60 204 days (~ 7 months) 140-160 Gy 108-110 Gy 
Pd-103 17 | 58 days (~ 2 months) 110-125 Gy 90-100 Gy 
Cs-131 9.7 33 days (~ 1 month) 115 Gy 85 Gy 


* Based on the 2012 American Brachytherapy Society guidelines and the 2008 
Cesium Advisory Group Recommendations. 


4. For a combination of XRT and seeds, there is not enough evidence to 
recommend an optimal time interval between the therapies or which 
therapy should be applied first. However, XRT is usually performed first. 


Prostat Common Brachytherapy Regimens 
dE DE (Adapted from AUA, EAU, NCCN, & ASCO Guidelines) 
ess 5 Androgen Deprivation 
Level Radiation Modality Therapy (duration)f 
Low Brachytherapy only Мопеј 
Favorable 
Intermediate Brachytherapy + XRT Мопеј 
Unfavorable ; 
Yatermediate: Brachytherapy + XRT Optional (4-6 months) 
High Brachytherapy + XRT Recommended (1-3 years) 


+ Androgen deprivation therapy using castration with or without an antiandrogen. 
1 Not recommended unless used for downsizing of the prostate before treatment. 


5. After seed placement, post-implant dosimetry should be performed. 

6. Hydrogel spacer—this absorbable injectable liquid increases the space 
between the rectum and the prostate. Retrospective data in men undergoing 
brachytherapy shows that hydrogel spacer significantly reduces rectal 
radiation and may reduced rectal toxicity. For details, see page 224. 

7. With large prostates, the pubic arch may interfere with seed placement. 
The prostate may be down-sized with androgen deprivation to reduce 
pubic arch interference, but it is unknown if downsizing the prostate below 
60 cc decreases the risk of urinary retention. 

8. Complications 
a. Urinary incontinence—more common if TURP has been performed 

before or after brachytherapy (< 7% without TURP versus 10-30% with 
TURP). Peripheral loading of seeds (away from the urethra) in men who 
had a TURP can reduce incontinence to < 5%; however, it is unknown if 
peripheral loading of seeds compromises cure. 

b. Urinary retention—occurs in 2-15%. The risk is higher for men with 
prostate size > 60 cc or with more severe baseline voiding symptoms 
(e.g. IPSS score > 20). Retention is initially managed by indwelling 
catheter or by clean intermittent catheterization. Up to 8% of men 
require TURP/TUIP for persistent retention; however, the risk of urinary 
incontinence is higher when TURP or bladder neck resection is 
performed after prostate radiation. Other treatments that may help the 
patient void include alpha-blockers, a course of steroids (taper dose), 
nonsteroidal anti-inflammatory drugs, and 5a-reductase inhibitors. 

. More optimal candidates for brachytherapy have no previous TURP, 
prostate volume < 50 cc, mild voiding symptoms (IPSS < 12), urine flow 
> 15 ml/sec, and post void residual < 100 ml. 

d. Other side effects—see Side Effects from Radiation Therapy, page 229. 
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Relative Contraindications to Radiation Therapy 
1. Inflammatory disease of the rectum 
2. Previous pelvic radiation (with near maximum dose already delivered) 
3. Indwelling urethral catheter 
4. Relative contraindications specific to brachytherapy 

a. Large median lobe of the prostate 

b. Brachytherapy is usually avoided in men with prostate size > 60 g, low 
urine flow rate (< 10 ml/sec), high post void residual (> 100 ml), or 
significant voiding symptoms (IPSS > 20 or AUA score > 15) because 
these factors increase the risk of urinary retention. 

c. Previous TURP— seeds should not be placed too close the urethra. An 
expansive cavity in the prostatic urethra (i.e. a large TURP defect) may 
limit seed placement and compromise radiation dosimetry. 

Side Effects from Radiation Therapy 

. Erectile dysfunction—with radiation, erections are preserved initially but 
worsen over several years, whereas with nerve sparing RP, erections are 
worse initially and tend to improve over 1-4 years. 

. Bladder irritation (urgency, dysuria, etc.)—common during radiation, but 
severe and chronic in < 5% of cases. 

3. Rectal irritation (diarrhea, rectal bleeding)—common during radiation, but 
severe and chronic in « 5% of cases. 

. Urine retention—up to 15% after brachytherapy. Uncommon with XRT. 

. Infertility and decreased ejaculate volume—common. 

Hemorrhagic cystitis*—up to 8% with long-term follow up. 

Urethral stricture*—Aapproximately 3% with long-term follow up. 

Urinary incontinence*—approximately 3% with long-term follow up. 

Bowel incontinence or rectal stricture*—rare. 

. Small risk of secondary malignancy (e.g. bladder cancer)*—rare. 

* These side effects can develop even up to 15 years after radiation. 


PSA Bounce after Radiation Therapy 
1. PSA bounce is a temporary increase in PSA after radiation in men who are 
not receiving androgen deprivation. The rise in PSA may last 6-18 months. 
2. PSA bounce usually occurs 1-3 years after radiation, but may occur up to 5 
years after therapy. PSA bounces are usually small (e.g. 1 mg/dl), but 
bounces up to 16 ng/ml have been observed. Several bounces may occur. 
3. 20-40% of patients have a PSA bounce after radiation. 
4. PSA bounce may be caused by radiation induced inflammation and 
cellular damage, but it may also be caused by cancer recurrence. 
. The major concern in cases of a benign PSA bounce is that it may be 
confused with recurrent prostate cancer, leading to unnecessary treatment. 
. After external beam radiation—PSA bounce (especially > 1.4 ng/ml) is 
associated with a higher risk of biochemical recurrence. 
. After brachytherapy—PSA bounce may actually be associated with a 
lower risk of biochemical recurrence. 


High Intensity Focused Ultrasound (HIF 
1. High intensity focused ultrasound (HIFU) is still considered 
investigational; thus, its use is usually restricted to clinical trials. 
2. If HIFU is utilized, it should only be used in men with very low, low, or 
intermediate risk prostate cancer. 
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Treatment of Stage N1MO Prostate Cancer 
Clinical Stage МОМО but Pathologic N1 Found at Prostatectomy 


1. 


m 


Retrospective data shows that when iymph node metastases are found 
during pelvic lymph node dissection (PLND), RP improves overall and 
cancer specific survival compared to abandoning RP. Therefore, RP should 
be continued when there is an incidental finding of regional lymph node 
metastasis during PLND. 


. For men with clinical МОМО prostate cancer who underwent RP+PLND 


and who were found to have regional lymph node metastases (pathologic 
NI), treatment options include observation, ADT alone, or pelvic radiation 
with ADT. For more details, see page 222. 


. The NCCN guideline states that men with lymph node metastasis found at 


RP should be considered for immediate ADT with or without XRT. 


Clinical Stage NIMO 


1. 


2. 
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For men with clinical stage N1MO prostate cancer and life expectancy < 5 
years, watchful waiting or ADT are reasonable management options. 

For men with clinical stage МИМО prostate cancer and life expectancy > 5 
years, treatment options include RP with long term ADT (and possible 
postoperative XRT), XRT with long term ADT, or ADT alone. However, 
data suggests that using local treatment (XRT or RP+XRT) with a long 
term course of ADT (2-3 years) achieves better cancer specific and overall 
survival compared to observation or ADT alone. 

For clinical stage N1MO0 men undergoing XRT+long term ADT or ADT 
alone, the following regimens may be used for ADT: castration alone, 
castration with a first generation antiandrogen, or castration with 
abiraterone. 

ADT alone—ERORTC 30891 enrolled men with clinical N1MO prostate 
cancer and randomized them to immediate ADT or observation with 
delayed ADT for symptomatic progression. Immediate ADT resulted in a 
small, but statistically significant, improvement in overall survival, but no 
improvement in cancer specific survival. 


. RP and long term ADT (with or without pelvic XRT) 


a. Several (but not all) retrospective studies in men with pN1 prostate 
cancer show improved cancer specific survival and overall survival in 
men undergoing RP and long term ADT compared to ADT alone. 

b. Retrospective studies in men with pN1 who underwent RP show 

improved cancer specific survival and overall survival in men 

undergoing adjuvant XRT + long term ADT compared to either 
postoperative ADT alone or observation. 

These studies suggest that men with clinically positive lymph nodes may 

benefit from multimodal therapy with RP + XRT + long term androgen 

deprivation and that multimodal treatment is better than ADT alone. 


о 


. XRT and long tern ADT 


a. Multiple retrospective studies in men with clinical N1MO prostate 
cancer show that XRT with long term ADT improves cancer specific 
and overall survival compared to ADT alone. 

b. Several randomized trials whose study population included some men 
with clinical N1MO cancer showed that XRT with long term ADT 
improved disease free and overall survival compared to XRT with either 
short term or no ADT (e.g. RTOG 85-31, RTOG 92-02, EORTC 22961). 

. These studies suggest that men with clinically positive lymph nodes may 
benefit from multimodal therapy with XRT + long term androgen 
deprivation and that multimodal treatment is better than ADT alone. 
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Recurrence After Curative Treatment 


Types of Recurrence 

1. Biochemical recurrence (PSA recurrence)—this is when the only sign of 
recurrence is elevation of PSA (i.e. the cancer is too small to be identified 
on imaging studies). Relapse rarely occurs without an elevation of PSA; 
therefore, biochemical recurrence is almost always the first sign of relapse. 
Biochemical recurrence is the most common type of recurrence. 

2. Local recurrence—cancer identified within the prostate (after radiation or 
ablation) or near the urethral anastomosis (after radical prostatectomy). 

3. Distant (systemic) recurrence— cancer identified in distant organs. 

4. Clinical recurrence—either local or distant recurrence. The term clinical 
recurrence is often reserved for men with cancer related symptoms. 

General Concepts 

1. Biochemical recurrence increases the risk of developing distant metastasis 
and the risk of dying from prostate cancer. On average, metastases become 
detectable on conventional imaging 8 years after biochemical recurrence. 

2. Risks of recurrence 

a. High pre-treatment PSA level (especially PSA > 10 ng/ml) 
b. High grade tumor (especially Gleason score > 7) 

c. High T stage (especially T3 or higher) 

d. Positive surgical margins (if prostatectomy was donc) 

€. Positive regional lymph nodes 

f. Smoking 

. PSA doubling time (PSADT) can be used to assess prognosis in men with 
recurrent or advanced prostate cancer. PSADT is the number of months it 
takes for the PSA to double. PSADT calculation requires > 3 PSA values 
measured 7 1 month apart. A short PSADT indicates worse prognosis. For 
more details on PSADT, see page 301. 

. After recurrence, a PSA doubling time (PSADT) > 15 months is associated 
with a low risk of death from prostate cancer over 10 years. Therefore, 
surveillance is a reasonable option in men with recurrent prostate cancer 
when PSADT is > 15 months and life expectancy is < 10 years. 

. After recurrence, PSADT < 3 months is associated with a higher risk of 
death from prostate cancer. Therefore, men with PSADT « 3 months 
should probably be treated aggressively. 

Identifying the Location of Recurrence 

1. Several criteria help predict whether biochemical recurrence is likely to be 
local or systemic. No single criteria is best, and a combination of criteria 
should probably used to help predict the location of recurrence. 
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| Local Recurrence More Likely | Systemic Recurrence More Likely 
Recurrence > | year after RP, or Recurrence < 1 year after RP, or 
Recurrence > 1.5 years after XRT Recurrence < 1.5 year after XRT 

| Post-treatment PSADT > 12 months |  Post-treatment PSADT < 6 months 

| Gleason score < 6 Gleason score > 8 

| Positive surgical margin Negative surgical margins 

| No seminal vesicle invasion Seminal vesicle invasion 

| No node metastasis (NO) Node metastasis (N1) 


PSADT = prostate specific antigen doubling time; RP = radical prostatectomy; 
XRT = external beam radiation 
2. Imaging tests to determine the location of recurrence 
a. The standard imaging evaluation at the time of recurrence includes bone 
scan and/or abdominopelvic cross sectional imaging (CT or MRI). 
However, these tests are rarely positive in men with a low PSA. 
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b. Men receiving androgen deprivation (ADT) for castration resistant 
prostate cancer (CRPC)—perform bone scan, pelvic imaging, and chest 
imaging when CRPC is initially diagnosed because the risk of a positive 
bone scan is > 10% (even when PSA is low and PSADT is long). 

. Men not receiving ADT—CT scan and bone scan are positive in only 
1% of men with recurrence when PSA « 10 and PSADT > 6-9 months. 
With PSADT « 6-9 months (regardless of PSA), bone scan is positive in 
at least 1096 of men; thus, men with recurrence and not on ADT should 
probably undergo a metastatic evaluation when PSADT is less than 12 
months even if the PSA is low. Bone scan and CT scan should also 
probably be done for PSA > 10. 

d. PET/CT appears to be more sensitive than bone scan and CT scan for 
detecting the location of recurrence. Some guidelines state that the 
clinician should consider PET scan only after bone scan and/or 
abdominopelvic CT /MRI show no metastasis. The EAU 2021 guideline 
recommends performing PSMA PET/CT for the initial imaging of men 
with biochemical recurrence who are candidates for curative salvage 
treatment (if PSMA is not available and PSA > 1, then choline or 
fluciclovine were mentioned as alternatives). At PSA « 1, PSMA is 
more sensitive at detecting cancer than other types of PET scans. 

3. Biopsy of the prostatic fossa—prostate biopsy to diagnose recurrence is 
performed only when the patient is a candidate for curative salvage therapy. 
a. After radiation—prostate cancer dies slowly after radiation; thus, biopsy 

is often avoided within 18 months of radiation. Post-radiation biopsies are 
difficult to interpret because the tissue may look like cancer, but it may be 
biologically inactive. Men who are considering salvage cryotherapy after 
failing radiation should undergo seminal vesicle (SV) biopsy (in addition 
to prostate biopsy) because cancer in the SV occurs in up to 4296 of men 
who recur after radiation. 

b. After radical prostatectomy—biopsy of the prostatic fossa is usually 
unnecessary after RP, even when salvage XRT is planned because the 
biopsy results do not predict the outcome of salvage therapy. Transrectal 
biopsy of the prostatic fossa reveals prostate cancer in up to 50% of men 
with biochemical recurrence. A positive biopsy is more likely when the 
local recurrence is palpable, visible on imaging, and/or with PSA > 2.0. 

. After cryotherapy—local recurrence or persistence after cryotherapy 
tends to occur at the prostate apex. Therefore, prostate biopsy after 
cryotherapy should include thorough sampling of the apex. 

Post Cryotherapy Recurrence 

1. Recurrence is present when any of the following criteria are found. 

a. Rising PSA—there is no universally accepted definition of biochemical 
recurrence after cryotherapy; however, the serum PSA should decline to a 
low level after cryotherapy and should not rise on successive occasions. 

b. A positive prostate biopsy after cryotherapy (local recurrence). 

c. A distant metastasis is detected (systemic recurrence). 

Before administering curative salvage therapy for cryotherapy failure, 

local recurrence must be confirmed by prostate biopsy. Recurrence or 

persistence after cryotherapy tends to occur at the prostate apex. Curative 
salvage therapy may be offered when a prostate biopsy shows cancer and 

the cancer is localized. In this setting, treatment options include RP, XRT, 
brachytherapy, cryotherapy, androgen deprivation, and surveillance. 

. Salvage cryotherapy (repeat cryotherapy)—the ideal candidate has clinical 
stage T1-T2 NOMO, Gleason score < 7, PSA < 4, long PSA doubling time, 
and life expectancy > 10 years. 

4. Salvage XRT or salvage brachytherapy— data are sparse. 
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5. Salvage radical prostatectomy—data are sparse, but a high rate of 
complications is expected. 
6. Salvage high intensity focused ultrasound—data are sparse. 


Post Radiation Recurrence 

1. General Concepts 
a. PSA can increase during radiation, but this is generally not caused by 

cancer progression. 

b. PSA can “bounce” up and down after radiation and this is often a benign 

process. See PSA Bounce after Radiation Therapy, page 229. 

2. Recurrence is present when any of the following criteria are found. 

a. Rising PSA—the 2005 RTOG-ASTRO consensus defines biochemical 
recurrence afier radiation (with or without hormone therapy) as a rise of 

2 ng/ml or more above the nadir PSA. This definition was constructed 

mainly as a research tool rather than as a clinical guide for intervention. Jn 

general, serum PSA should fall to a low level following radiation therapy 
and should not rise on successive occasions (although allowances may 
need to be made for benign PSA bounce). 
b. Positive prostate biopsy 7 18 months after radiation (local recurrence). 
c. A distant metastasis is detected (systemic recurrence). 

3. Before administering curative salvage therapy for radiation failure, local 
recurrence must be confirmed by prostate biopsy. Seminal vesicle biopsy 
should also be performed. Curative salvage therapy may be offered when a 
prostate biopsy shows cancer and the cancer is localized (see Identifying 
the Location of the Recurrence, page 231). In this setting, standard 
treatment options include radical prostatectomy, cryotherapy, 
brachytherapy, androgen deprivation, and surveillance. 

4. Salvage radical prostatectomy 
a. Salvage RP is seldom utilized because it is technically challenging and it 

has a higher risk of complications than primary RP: rectal injury (696), 

urinary incontinence (up to 50%; 20% require an artificial sphincter), 

anastomotic stenosis (20-30%), and erectile dysfunction (> 50%). 

b. The ideal candidate has clinical stage T1-T2 NOMO, Gleason score < 7, 

PSA « 10, long PSA doubling time, and life expectancy > 10 years. 

c. In appropriately selected patients, 5 year disease free survival is 7096. 

5. Salvage cryotherapy 
a. Salvage cryotherapy has a higher complication rate than primary 

cryotherapy. Long term complications after salvage cryotherapy include 

persistent urinary incontinence (up to 22%), erectile dysfunction 

(> 80%), chronic rectal pain (8-40%), and urinary fistula (up to 10%). 

b. The ideal candidate meets all of the following criteria: 

i. Clinical stage T1-T2 NOMO, Gleason score < 7, PSA < 4, and long 
PSA doubling time. 

ii. Negative seminal vesicle biopsy after radiation—SV biopsy is 
indicated because cancer in the SV occurs in up to 42% of men who 
recur after radiation. Cryotherapy has not been shown to an effective 
treatment for cancer in the seminal vesicles. 

iii. Life expectancy > 10 years. 

6. Salvage brachytherapy 
a. Salvage brachytherapy has a higher complication rate than primary 

brachytherapy. Long term complications include erectile dysfunction 

(80%), urinary incontinence (15%), urine retention (5%), rectal ulcers 

(4%), and rectal complications requiring colostomy (2%). 

b. In appropriately selected patients, 5 year disease free survival is 60%. 

7. Salvage high intensity focused ultrasound—data are limited, but 5 year 
disease free rate is approximately 50%. 
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Post Prostatectomy Recurrence 
1. Recurrence is present when any of the following criteria are found. 

a. Rising PSA—the ASTRO/AUA 2019 guideline defines biochemical 
recurrence as a PSA > 0.2 ng/ml followed by a subsequent confirmatory 
PSA > 0.2 ng/ml. The NCCN guideline defines biochemical recurrence 
as a detectable PSA that increases on 2 or more determinations. The 
utility of using ultra-sensitive PSA (which detects PSA at 0.01 ng/ml or 
lower) has not been established. 

b. Positive biopsy of the urethral anastomosis region (local recurrence). 

c. A distant metastasis is detected (systemic recurrence). 

. 45% of recurrences occur within 2 years of RP, 77% within 5 years of RP, 
and 96% within 9 years of RP. 

. PSA recurrence after RP is associated with a higher risk of metastasis and 
death from prostate cancer. From the time of PSA recurrence, the median 
time to detectable metastasis (using conventional imaging) is 8 years and 
the median time to death from prostate cancer is 13 years. Men with a 
higher Gleason score and a shorter PSA doubling time tend to progress 
more rapidly. 

. Treatment options for local recurrence include XRT, androgen deprivation, 
and surveillance. Curative salvage therapy may be offered when clinical 
data and/or imaging suggests that the cancer is confined to the prostate 
fossa (see Identifying the Location of the Recurrence, page 231). When 
salvage XRT is planned after RP, biopsy of the prostatic fossa is 
unnecessary because the biopsy results do not predict the outcome of 
salvage XRT. 

. Salvage XRT 
a. Salvage XRT reduces potency; but, it usually has minimal impact on 

urinary continence (if administered long enough after RP). 

b. Salvage XRT is more effective and achieves a higher disease-free 

survival when it is delivered at a low PSA. The ASTRO/AUA 2019 

guideline states that salvage XRT “...should be administered at the 

earliest sign of PSA recurrence and, ideally, before PSA rises to 1.0”. 

The EAU 2021 guideline recommends offering salvage XRT when the 

PSA becomes detectable. 

. The ideal candidate meets all of the following criteria. 

1. PSA < 1.0 at time of salvage XRT, long PSA doubling time, PSA 
recurrence > 1-2 years after prostatectomy, and life expectancy > 10 
years. 

ii. Prostatectomy pathology showed Gleason score < 7, uninvolved 
seminal vesicles, and uninvolved lymph nodes (i.e. pT 1-T2, МОМО). 

d. Salvage XRT dose to the prostatic fossa should be at least 64-65 Gy. If 

possible, XRT should be administered when continence and erections 

have recovered after RP. 

The role of androgen deprivation with salvage XRT—the ASTRO/AUA 

2019 guidelines states “Clinicians should offer hormone therapy to 

patients treated with salvage radiotherapy.” The NCCN 2021 states that 

6 months of castration (with or without a first generation antiandrogen) 

can be administered with salvage XRT. If the PSA > 1.0 at the time of 

salvage XRT, then consider 2 years of androgen deprivation (level 1 

evidence supports use of bicalutamide 150 mg po q day for 2 years in 

this setting, but castration may be an alternative). 

In appropriately selected men, 10 year cancer-specific survival is 

70-83%. Retrospective data suggests that salvage XRT may improve 

cancer specific and overall survival. 


N 


> 


~ 


UA 


e 


о 


+ 


Prostate Cancer 235 


Managing Complications of Locally Advanced Disease 
1. Bladder outlet obstruction—usually treated with TURP, suprapubic tube, 
or urethral catheter. 
2. Ureteral obstruction—treated with ureteral stents or nephrostomy tubes. 
3. Persistent bleeding from the prostate—may be treated with 
a. Androgen deprivation in men who are not already on this therapy. 
b. TURP and/or transurethral cauterization. 
c. External beam radiation to the prostate in men who have not had pelvic 
radiation. 
d. Embolization 


Treatment of Non-curable Prostate Cancer 


General Information 

1. Non-curable prostate cancer includes any of the following: 

a. Curative treatment has failed and no other curative options are feasible. 
b. Castration resistant prostate cancer. 
c. Metastatic prostate cancer (stage M1). 

2. Treatments for non-curable prostate cancer include castration (medical or 
surgical), antiandrogens, inhibitors of androgen synthesis, chemotherapy, 
and immunotherapy. These treatments are discussed in more detail in the 
sections that follow. 


Castration & Castration Resistance 


Definitions 

| . Androgen deprivation therapy (ADT)—ADT can be defined as any 
therapy that reduces the binding of androgens to the androgen receptor; 
however ADT usually refers specifically to castration with or without 
concomitant use of a first generation antiandrogen. 

. Castration—defined as treatment with surgical castration (bilateral 
orchiectomy) or medical castration (LHRH agonist or GnRH antagonist). 
Medical castration is reversible, whereas orchiectomy is irreversible. 
LHRH agonists, GnRH antagonists, and orchiectomy are equally effective 
in controlling prostate cancer. There is limited evidence that orchiectomy 
and GnRH antagonists are safer than LHRH agonists because they are 
associated with fewer cardiac events, especially in men with known 
cardiovascular disease. 

. Castration naive— defined as no previous treatment with castration. 

. Castration sensitive prostate cancer (CSPC)— defined as prostate cancer 

that has not been previously treated with castration (castration naive) or 

that is responding to castration (i.e. the PSA and cancer volume are not 
increasing). CSPC is also called ^hormone sensitive prostate cancer." 

Castration resistant prostate cancer (CRPC)— defined as prostate cancer 

that is no longer responding to castration (i.e. PSA and/or cancer volume is 

increasing) even though serum testosterone is < 50 ng/dl. 

Monotherapy—defined as the use of only a one therapy for ADT. 

. Combined androgen blockade— defined as treatment with castration and a 
first generation nonsteroidal antiandrogen. 
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General Information About ADT 

1. Medical castration is typically administered continuously; however, 
intermittent medical castration is an option for some men (see below). 

2. When starting an LHRH agonist, be aware of the flare phenomenon (see 
page 292). If indicated, administer a first generation antiandrogen to 
prevent the flare. GnRH antagonists and orchiectomy do not cause a flare. 

3. Combined androgen deprivation therapy (castration with a first generation 
antiandrogen)— studies that examined combined ADT used an LHRH 
agonist or orchiectomy for castration. Combined ADT significantly 
improves overall survival by up to 5% after 5 years of therapy compared to 
castration alone, but its use must be balanced against the greater side 
effects and cost. In essence, combined ADT confers a statistically 
significant improvement in overall survival, but its clinical benefit is 
questionable. Nonetheless, combined androgen blockade should be 
considered in men starting androgen deprivation therapy. There is 
minimal data to support the use of a first generation antiandrogen with a 
GnRH antagonist; thus, combined ADT is typically used only with a 
LHRH agonist or orchiectomy. 

4. Castration is a recommended part of the initial management of metastatic 
(stage M1) prostate cancer (see page 252). 

5. Relugolix (a oral GnRH antagonist) should not be used with abiraterone, 
enzalutamide, darolutamide, or apalutamide because of potential drug 
interactions. Relugolix has not been adequately studied when used in 
combination with chemotherapy, abiraterone, enzalutamide, darolutamide, 
or apalutamide. 

6. Monotherapy with either a steroidal or non-steroidal antiandrogen 
(instead of castration) is not recommended because it is less effective than 
castration. However, it may be discussed as an alternative in men who 
cannot or will not undergo castration. 

a. Compared to castration, monotherapy with a first generation 
nonsteroidal antiandrogen results in: 
i. Lower overall survival. 
ii. Higher rate of gynecomastia and breast pain. 
iii. Less hot flashes and fatigue. 
iv. Significantly better quality of life in the domains of sexual interest 
and physical capacity. 
v. No impairment of libido or erections 
vi. No osteoporosis. 
b. Nonsteroidal antiandrogens are FDA approved for prostate cancer when 
used with castration, but they are not FDA approved for monotherapy. 


Intermittent ADT 

1. Intermittent ADT is an option for men with castration sensitive prostate 
cancer. 

2. Intermittent ADT results in better sexual function, better quality of life, 
and less side effects (when off therapy) than continuous ADT. 

3. Intermittent and continuous ADT appear to have a similar risk of 
progression and a similar risk of becoming castration resistant. 

4. Intermittent and continuous ADT achieve a similar overall survival. In 
some studies, death from prostate cancer is more common on intermittent 
ADT, whereas death from other causes is more common on continuous 
ADT (these differences offset each other, so overall survival is equivalent). 

5. In summary, intermittent ADT appears to reduce ADT related side effects 
compared to continuous ADT without compromising cancer control or 
survival. 
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6. Intermittent ADT can be utilized in men with metastatic (stage M1) or 

non-metastatic (stage MO) castration sensitive prostate cancer. 

7. A typical protocol used in the studies: If PSA declines to « 4 and there is 
no clinical progression after 6-9 months of ADT, then stop ADT. If PSA 
rises above 10-20 or there is clinical progression, then resume ADT. In 
men who develop clinical progression (significant worsening of existing 
metastases, new metastases, or significant cancer related symptoms), stop 
intermittent ADT and administer continuous ADT thereafter. 

. Men who have significant ADT related side effects may benefit from 
intermittent ADT. 

. Continuous ADT may be better than intermittent ADT in the following 
scenarios (although the evidence is poor quality). 

a. Men who have minimal or non-bothersome ADT related side effects— 
these men are unlikely to benefit from a reduction in side effects while 
on intermittent ADT. 

b. Non-metastatic prostate cancer (stage МО) with grade group 4 or 5 
(Gleason score 8-10)—for these men, median overall survival was 14 
months longer with continuous ADT compared to intermittent ADT. 
Metastatic prostate cancer (stage M1) and a PSA > 4 at 7-8 months after 
starting ADT—for these men, continuous ADT may be best because 
their median overall survival is only 1.1 years. 
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Prognostic Indicators After Castration 
1. A PSA > 0.2 ng/ml at 7-8 months after castration is associated with a 
higher risk of death from prostate cancer in men with biochemical 
recurrence after curative therapy (МО with rising PSA) and in men with 
metastatic disease (M1). The higher the PSA at this time point, the higher 


the risk of mortality. 
PSA (ng/ml) at 8 Months After 7-year Prostate 
Castration for M0 Prostate Cancer | Cancer Specific 
with Rising PSA after RP or XRT Mortality 


«x02 2% 
> 0.2 49% 


Data from J Clin Oncol, 23: 6556, 2005. 


PSA (ng/ml) at 7-8 Months After |Approximate Median 
Castration for M1 Prostate Cancer Overall Survival 


<0.2 6.2 years 
> 0.2 and < 4.0 3.7 years | 
>4.0 1 to 2 years | 


Data from J Clin Oncol, 24: 3984, 2006 & J Clin Oncol, 36(4): 376, 2017. 


. A PSA doubling time (PSADT) < 3 months (at any time before or after 
castration) is associated with a higher risk of death from prostate cancer 
in men with biochemical recurrence after curative therapy (M0 with rising 
PSA) and in men with metastatic disease (M1). Prognosis improves as the 
PSADT increases. 


How Low Should Testosterone Be After Castration? 

1. Serum testosterone (T) should be « 50 ng/dl after castration. This level 
was defined > 40 years ago, when testing was less accurate. With modern 
testing methods, some data suggests that breakthrough T > 20 ng/dl 
increases the risk of progressing to castration resistant prostate cancer; 
therefore, some clinicians use T « 20 ng/dl to delineate adequate response 
to medical castration. 

2. See page 292 for information on castration and testosterone. 
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Evaluation of Rising PSA after Castration 


| PSA increasing at least 1 month P 
after castrationt Г 


Obtain serum total testosterone (T) 


Т> 50 ng/dl 
(T above castrate level) 


T « 50 ng/dl 
(T at castrate level) 


Castrate Resistant 
Prostate Cancer 


Perform metastatic evaluation* 


See Management of 
Castrate Resistant 
Prostate Cancer 
on page 254 


• Repeat testosterone to rule out laboratory error 
* Rule out exogenous testosterone sources 


Prior bilateral 
orchiectomy 
Orchiectomy 


was 
incomplete 


Receiving a LHRH agonist 
or GnRH antagonist 


Possible 
improper 
injection or 
faulty dose 


Patient not 
compliant 
with medical 
castration] 


Give another Start medical 
dose, castration{, 
recheck recheck 
PSA & T PSA & T 


T < 50 ng/dl 


1 Castration is defined as treatment with surgical castration (bilateral orchiectomy) or 
medical castration (LHRH agonist or GnRH antagonist). 

+ If the patient refuses orchiectomy, add a first generation antiandrogen. 

* All men with CRPC should undergo bone scan, pelvic imaging, and chest imaging 
when castration resistance is initially diagnosed because they have > 10% risk of 
positive bone scan (even when PSA is low and PSA doubling time is long). 


Consider 
bilateral 
orchiectomyT 


T = serum total testosterone 

LHRH - luteinizing hormone 
releasing hormone 

GnRH = gonadotropin releasing 
hormone 

PSA = prostate specific antigen 


Т> 50 ng/dl 
(inadequate 
response) 


Castration Resistant Prostate Cancer (CRPC) 

. CRPC is present when PSA rises after surgical castration (orchiectomy) or 
medical castration (LHRH agonist or GnRH antagonist), despite having a 
serum testosterone « 50 ng/dl (i.e the cancer grows despite castration). 

a. CRPC has also been called “hormone refractory" or “androgen 
independent"; however, the preferred term is castration resistant. 

b. PSA can rise when castration is not adequate; therefore, a serum 
testosterone (T) level must be checked when PSA rises during 
castration. If T > 50 ng/dl, then castration is inadequate. If T « 50 ng/dl, 
then the patient has CRPC. 

. Prostate cancer responds to castration for an average of 2-3 years before 
CRPC develops, but the response can range from months to > 10 years. 

. In men with CRPC, some cancer cells still respond to androgen 
suppression; thus, castration should be continued while other cancer 
therapies are administered. Retrospective data suggests that continuing 
castration in CRPC improves overall survival (Taylor 1993). 

. All men with CRPC should undergo bone scan, pelvic imaging, and chest 
imaging when castration resistance is initially diagnosed because they 
have > 10% risk of positive bone scan (even when PSA is low and PSA 
doubling time is long). 

5. For treatment of CRPC, see table on page 254. 
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Androgen Synthesis Inhibitors 


Ketoconazole 

1. This medication is not FDA approved for the treatment of prostate cancer, 

and it is not commonly used anymore. 

2. Mechanism of action—ketoconazole is a competitive inhibitor of several 
cytochrome P450 enzymes, including 118 hydroxylase and CYP17 (a 
complex that contains 17-а-ћудгохујазе and C17, 20-lyase). 

a. Inhibition of CYP17 reduces synthesis of androgen in the adrenal 
glands and the testicles. 

b. Inhibition of 118-hydroxylase reduces synthesis of aldosterone and 
glucocorticoid in the adrenal glands. Thus, mineralocorticoid and 
glucocorticoid replacement is recommended when using ketoconazole. 

. Castrate levels of testosterone may occur by 8 hours after a 400 mg oral 

dose. The effects are dose dependent (testosterone is diminished with 800 

mg/day, and eliminated with 1600 mg/day). 

Side effects—hepatotoxicity, weakness, lethargy, nausea, vomiting, 

decreased libido. The dose limiting side effect is nausea/vomiting. 

. Adult dose = ketoconazole 400 mg po TID [Tabs: 200 mg] with a steroid 
(e.g. hydrocortisone 10 mg po TID or prednisone 5 mg po BID). Side 
effects may be reduced by starting at 200 mg po TID and increasing the 
dose to 400 mg po TID as tolerated. 

6. Requires stomach acid for dissolution and absorption. Therefore, give all 

gastric acid blockers 2 hours after the ketoconazole dose. 

7. Ketoconazole decreases warfarin metabolism. 

8. Avoid use with hypoglycemic agents (causes severe hypoglycemia). 
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Abiraterone 
1. Abiraterone is FDA approved for use with castration for the treatment of 
metastatic high risk castration sensitive prostate cancer or metastatic 
castration resistant prostate cancer. High risk is defined in one of studies as 
at least 2 of the following criteria: Gleason score > 8, visceral metastasis, 
or > 3 bone metastasis. 

. Mechanism of action—abiraterone is a selective irreversible inhibitor of 
СҮРІ7 (a cytochrome P-450 enzyme complex that contains C17,20-lyase 
and 17-a-hydroxylase). CYP17 is required for androgen synthesis and is 
present in the testis, adrenal gland, prostate, and other tissues. By inhibiting 
СҮРІ7, abiraterone reduces androgen production. In the adrenal glands, 
inhibiting CYP17 reduces the synthesis of androgens and glucocorticoids, 
but it increases the synthesis of mineralocorticoids; thus, abiraterone can 
cause glucocorticoid insufficiency and mineralocorticoid excess. A steroid 
is administered with abiraterone to prevent glucocorticoid insufficiency. 

. Note that abiraterone and ketoconazole both inhibit CYP17; however, they 
differ in the following ways: 

a. Abiraterone is a selective inhibitor of CYP17, whereas ketoconazole is a 
nonselective inhibitor of several cytochrome complexes (including 
CYP17 and 118 hydroxylase). 

b. Abiraterone is a potent inhibitor of CYP17, whereas ketoconazole is a 
weak inhibitor of CYP17. 

c. Abiraterone is an irreversible inhibitor, whereas ketoconazole is a 
reversible (competitive) inhibitor. 

d. Abiraterone increases aldosterone (because it inhibits only CYP17), 
whereas ketoconazole decreases aldosterone (because it also inhibits 118 
hydroxylase). 
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4. Background—androgens can be produced within prostate cancer cells. 
These intra-tumor androgens stimulate prostate cancer growth, even when 
circulating extra-tumor androgens are minimal. Abiraterone reduces both 
intra-tumor testosterone and circulating extra-tumor testosterone. 

. Dose for U.S. Brand Zytiga?—abiraterone 1000 mg po q day on an empty 

stomach [Tabs: 250, 500 mg] with oral prednisone. 

a. For castration sensitive disease, administer prednisone 5 mg po daily. 

b. For castration resistant disease, administer prednisone 5 mg po BID. 

c. Taking abiraterone with food can increase its absorption and increase the 
risk of side effects. Therefore, Zytiga? should be taken on an empty 
stomach (at least 1 hour before or 2 hours after a meal). 

d. The dose of abiraterone does not need to be adjusted for renal 
dysfunction, but it may need to be adjusted for liver dysfunction. 

e. A randomized phase 2 trial showed that 250 mg po q day after a low fat 
breakfast was non-inferior to the standard dose of 1000 mg po q day 
after an overnight fast. Although the lower dose is not FDA approved, it 
is less expensive. If side effects are problematic at the lower dose (food 
can increase the absorption in an unpredictable manner), then try 
switching to the standard dose (1000 mg on an empty stomach). 

Dose for U.S. Brand Yonsa?— this is a fine particle formulation of 

abiraterone. It is important to realize that the dose per tablet and the 

administered dose are different from the original abiraterone formulation 

(U.S. Brand name Zytiga®). The dose is Yonsa® 500 mg po q day [Tabs: 

125 mg] with methylprednisolone 4 mg po BID. Yonsa? may be taken with 

or without food. 

. Before starting therapy—check blood pressure, serum potassium, and liver 

function tests. Control hypertension and correct hypokalemia before 

starting abiraterone. Be cautious administering abiraterone in patients with 
medical conditions that can be exacerbated by its side effects, e.g. heart 
failure, cardiac arrhythmia, and liver dysfunction. 

During therapy—Monitor blood pressure, serum potassium, serum 

phosphate, liver function tests, fluid retention, and signs of adrenocortical 

insufficiency (usually every 2 weeks for the initial 3 months after starting 
therapy, and then every month thereafter). 
9. Efficacy 

a. In metastatic castration sensitive prostate cancer, abiraterone improves 
overall survival and progression compared to placebo. 

b. In men with metastatic CRPC (previous treated with docetaxel or not), 
abiraterone improves overall survival by 4-5 months and delays 
progression compared to placebo. 

10. Side effects 
a. Hyperaldosteronism (mineralocorticoid excess)— fluid retention or 

edema (27%), hypokalemia (28%), hypertension (9%), alkalosis. 

b. Other common side effects—fatigue, musculoskeletal pain (joint, 
muscle), nausea, vomiting, hot flashes, diarrhea, cough, and headache. 

c. Other less common side effects—liver dysfunction (severe in 6%), 
cardiac failure (2.6%), and cardiac arrhythmia (4%). 

11. Men who failed ketoconazole have a higher failure rate with abiraterone, 
and vise versa; thus, when one of these medications fails, the other 
medication should be avoided. 

12. Use of abiraterone in combination with Radium-223 is not recommended 
because it results in a higher rate of fractures and mortality. 
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Aminoglutethimide 

1. This medication is largely of historical interest since it is almost never used 
anymore. 

2. Mechanism of action—aminoglutethimide blocks the transformation of 
cholesterol to pregnenolone by inhibiting a cytochrome P-450 enzyme 
called CYP11A1 (also called P450scc), which reduces the synthesis of 
glucocorticoids, aldosterone, and androgens. Thus, glucocorticoid and 
mineralocorticoid replacement is required when using aminoglutethimide. 

3. Side effects—hypotension, nausea, vomiting, fatigue, anorexia, 
depression, edema, skin rashes. 

4. Adult dose — aminoglutethimide 250 mg po q 6 hours. 


First Generation Nonsteroidal Antiandrogens 


General Information 

1. First generation nonsteroidal antiandrogens include bicalutamide, 
flutamide, and nilutamide. These medications are FDA approved for the 
treatment of prostate cancer when used with castration for combined 
androgen deprivation. Compared to castration alone, combined androgen 
deprivation with a non-steroidal antiandrogen increases overall survival 
by up to 5% at 5 years, but this marginal benefit must be balanced against 
the greater side effects and cost. 

2. Mechanism of action—antiandrogens inhibit the androgen receptor (they 
prevent the binding of DHT and testosterone to the androgen receptor). 
Androgen receptors in the pituitary and hypothalamus are also blocked, 
which prevents androgens from engaging in negative feedback and leads to 
an increase in the serum level of LH. Thus, adrenal and gonadal androgen 
production actually increases. 

3. Excess testosterone may be converted to estrogen by aromatase (which is 
in adipose tissue), resulting in gynecomastia. 

4. Flutamide 
a. Adult dose — flutamide 250 mg po TID [Caps: 125 mg]. 

b. Side effects—hepatotoxicity, gynecomastia, diarrhea, nausea, and 
vomiting. Gastrointestinal side effects are the dose limiting factor. 

5. Bicalutamide 
a. Adult dose = bicalutamide 50 mg po q day [Tabs: 50 mg]. 

b. Side effects—similar to flutamide, but has less gastrointestinal effects. 

6. Nilutamide 
а. Adult dose = nilutamide 300 mg ро q day for 30 days, then 150 mg po q 

day thereafter [Tabs: 50 mg]. 
b. Side effects—visual disturbances, alcohol intolerance, rarely interstitial 
pneumonitis, nausea, vomiting. 


Antiandrogen Withdrawal (AAW) 

1. AAW is a decline in PSA (usually defined as > 50% decrease in PSA) that 
occurs after stopping a first generation antiandrogen. Occasionally, AAW 
may also generate a clinical improvement. 

2. AAW occurs in approximately 30% of patients. 

3. The reduction in PSA usually lasts 3-6 months; however, it can last longer 
than 12 months in up to 20% of patients. 

4. A longer duration of antiandrogen use appears to improve the chance of 
AAW. 

5. When flutamide is stopped, PSA decline begins within a few days 
(because of its short half life). 
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6. 


T. 


When bicalutamide is stopped, PSA decline begins in 4-8 weeks (because 
of its long half life). 

In addition to antiandrogens, a PSA decline after withdrawal has also been 
reported with megestrol acetate, diethylstilbestrol, and ketoconazole. 


Second Generation Nonsteroidal Antiandrogens 


Second Generation Nonsteroidal Antiandrogens 


1. 


2. 
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Second generation nonsteroidal antiandrogens include enzalutamide, 
apalutamide, and darolutamide. 

Mechanism of action—these medications inhibit multiple steps in the 
androgen receptor (AR) signaling pathway, including inhibition of the 
following steps: 

a. Androgen binding to the androgen receptor. 

b. Nuclear translocation of the androgen receptor. 

c. Binding of the androgen receptor to DNA. 


. Compared to first generation antiandrogens, second generation 


nonsteroidal antiandrogens are considered more effective because they 
have a higher affinity for the androgen receptor and because of differences 
in the mechanism of action that are shown below. 


Characteristic 2nd Generation | 1st Generation 
Antiandrogen | Antiandrogen 
Binding of androgen to AR Inhibits Inhibits 
Translocation of AR to nucleus Inhibits Promotes 
Binding of AR to DNA Inhibits Promotes 


AR = androgen receptor 
Second generation antiandrogens are FDA approved for use with 
concomitant castration. 
FDA Approved Clinical Indications as of April 2021 
For Second Generation Nonsteroidal Antiandrogens 
Non-Metastatic| Metastatic Metastatic 
Medication Castration Castration Castration 


1 


Resistant Sensitive Resistant 
Darolutamide Approved No No 
Apalutamide Approved Approved | No 


Enzalutamide Approved Approved | Approved 


FDA - United States Food and Drug Administration 

Side effects 

a. These medications share some of their more frequently experienced side 
effects, including fatigue, hot flashes, nausea, diarrhea, hypertension, 
weakness (asthenia), falls, bone fracture, and musculoskeletal pain. 

b. They also share some of the more rarely experienced side effects, 
including seizure, mental impairment, and ischemic heart disease. 

c. Enzalutamide and apalutamide cross the blood brain barrier and inhibit 
GABA receptors, whereas darolutamide crosses the blood brain barrier 
in negligible amounts. As a result, darolutamide appears to cause less 
central nervous system side effects (e.g. mental impairment). 

d. Apalutamide is the only medication in this class associated with an 
appreciable rate of hypothyroidism. 


. Metabolism—all of these medications are metabolized by the hepatic 


cytochrome P450 system; therefore, other drugs that use this system can 
alter the circulating concentration of the antiandrogen, and vise versa. 
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Enzalutamide (US Brand: Xtandi®) 

1. Enzalutamide is FDA approved for use with castration in the treatment of 
metastatic castration sensitive prostate cancer and castration resistant 
prostate cancer (metastatic or not). Its use in МО castrate resistant prostate 
cancer is typically confined to men with PSA doubling time < 10 months 
because men with a higher PSA doubling time have not been well studied. 
Enzalutamide is a second generation nonsteroidal antiandrogen. 

. Properties and mechanism of action—see Second Generation Nonsteroidal 

Antiandrogens, page 242. 

4. Dose—Enzalutamide 160 mg po q day with or without food [Caps: 40 
mg]. 

a. Initial dose adjustment is not required for mild to moderate renal 
dysfunction (e.g. creatinine clearance > 30 ml/min). Initial dose 
adjustment is not required for liver dysfunction. The use of enzalutamide 
in severe renal dysfunction has not been studied. 

b. If severe side effects occur, enzalutamide may be stopped until the 
symptoms improve sufficiently, and if warranted, it can be resumed at 
lower dose (80 mg or 120 mg). 

. Efficacy 

a. In men with non-metastatic CRPC and PSA doubling time < 10, 
enzalutamide improves overall and metastasis free survival compared to 
placebo. 

b. In men with metastatic castration sensitive prostate cancer, enzalutamide 
improves overall survival and progression compared to either placebo or 
a first generation antiandrogen. 

c. In men with metastatic CRPC not previously treated with chemotherapy, 
enzalutamide significantly improves overall survival, progression free 
survival, and time to skeletal related event compared to placebo. 

d. In men with metastatic CRPC who had been previously treated with 
docetaxel, enzalutamide significantly increases mean overall survival, 
radiographic progression free survival, time to skeletal related event, 
and quality of life compared to placebo. It also reduces pain (45% of 
men have pain relief within 13 weeks). 

e. When compared in randomized trials for CRPC, enzalutamide achieves 
significantly better progression free survival than bicalutamide. 

6. Side effects 
a. Common side effects include fatigue, hot flashes, nausea, loss of 
appetite, diarrhea, constipation, hypertension, dizziness, weakness 

(asthenia), falls, bone fracture, rash, and musculoskeletal pain. 

b. Falls—occurs in 11% of men, and is more common in the elderly. 
c. Bone fractures—occurs in 10% of men. 
d. Central nervous system (CNS) side effects 

1. Mental impairment—disturbance in memory, attention, or cognition 
occurs in up to 5% of men. Hallucinations occur in about 1.6% of 
men (mainly in men using concomitant opioids). 

ii. Seizures occur in < 1% of men and can occur after years of tolerating 
enzalutamide. In men at risk for seizure, the safety of enzalutamide is 
unknown because these men were excluded from the trials. 

iii. Posterior reversible encephalopathy syndrome—there have been a 
few case reports of this neurologic syndrome that can present with 
rapidly evolving neurological symptoms (such as seizure, headache, 
confusion, lethargy). Confirmation requires brain imaging. 

e. Ischemic heart disease—occurs in approximately 3% of patients. 

f. Neutropenia—severe in only 1%. 

g. Liver enzyme abnormalities—severe in < 1%. 
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Apalutamide (U.S. Brand: Erleada®) 

1. Apalutamide is FDA approved for use with castration in the treatment of 
metastatic castration sensitive prostate cancer and non-metastatic 
castration resistant prostate cancer. Its use in MO castrate resistant prostate 
cancer is typically confined to men with PSA doubling time « 10 months 
because men with a higher PSA doubling time have not been well studied. 
Apalutamide is a second generation nonsteroidal antiandrogen. 

. Properties and mechanism of action—see Second Generation Nonsteroidal 

Antiandrogens, page 242. 

Dose—apalutamide 240 mg po q day with or without food [Tabs: 60 mg]. 

a. Initial dose adjustment is not required for mild to moderate renal 
dysfunction (e.g. GFR > 30 ml/min) or mild to moderate liver 
dysfunction. The use of apalutamide in severe renal dysfunction and in 
severe liver dysfunction has not been studied. 

b. If severe side effects occur, apalutamide may be stopped until the 
symptoms improve sufficiently, and if warranted, it can be resumed at 
lower dose (120 mg or 180 mg). 

. Efficacy 

a. In men with non-metastatic CRPC and PSA doubling time « 10, 
apalutamide improves overall survival, metastasis free survival, and 
time to symptomatic progression compared to placebo. 

b. In men with metastatic castration sensitive prostate cancer, apalutamide 
improves overall survival and progression compared to placebo. 

Side effects 

a. The most common side effects include fatigue, hot flashes, nausea, loss 

of appetite, diarrhea, hypertension, weakness (asthenia), falls, bone 
fracture, rash, and musculoskeletal pain (back, joint, or muscle). 
Diarrhea occurs more often with apalutamide than with enzalutamide or 
darolutamide (although these drugs have never been directly compared). 

. Hypothyroidism—occurs in 8% of patients, but only 5% required 

thyroid replacement therapy. 

. Falls—occurs in 16% of men, and was more common in the elderly. 

. Bone fractures—occurs in < 12% of men. 

e. Central nervous system (CNS) side effects 

i. Mental impairment—disturbance in memory, attention, or cognition 
occur in up to 5% of men. 

ii. Seizures occur in < 1% of men. Seizures can occur even after years of 
tolerating apalutamide. In men at risk for seizure, the safety of 
apalutamide is unknown because these men were excluded from the 
trials. 

Ischemic heart disease—occurs in approximately 4% of patients. 

g. Neutropenia—severe in approximately 1%. 

В. Liver enzyme abnormalities—severe in < 1%. 
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Darolutamide (U.S. Brand: Nubeqa™) 

1. Darolutamide is FDA approved for use with castration in the treatment of 
non-metastatic castration resistant prostate cancer. Its use in MO castrate 
resistant prostate cancer is typically confined to men with PSA doubling 
time « 10 months because men with a higher PSA doubling time have not 
been well studied. 

Darolutamide is a second generation nonsteroidal antiandrogen. 

. Mechanism of action—see Second Generation Nonsteroidal 

Antiandrogens, page 242. 

4. Properties—darolutamide has as similar mechanism of action as 
apalutamide and enzalutamide, but has several distinct properties. 

a. Darolutamide has the ability to bind to mutant androgen receptors, 
including receptors that generate resistance to bicalutamide, 
enzalutamide, and apalutamide. 

b. Darolutamide does not increase serum testosterone (whereas 

enzalutamide and apalutamide can). 

. Darolutamide has a negligible penetration of the blood brain barrier 
compared to enzalutamide and apalutamide, which appears to result in 
fewer CNS side effects. The risk of CNS side effects has never been 
directly compared between darolutamide, apalutamide, and 
enzalutamide, but the risk of seizure for all 3 medications is < 1%. 
Nonetheless, darolutamide had no increased incidence of seizure, 
mental impairment, or falls compared to placebo. 

Dose—darolutamide 600 mg po BID with food [Tabs: 300 mg]. 

a. Initial dose adjustment is not required for mild to moderate renal 
dysfunction (GFR > 30 ml/min) and not required for mild hepatic 
dysfunction. See the full prescribing information for dose 
recommendation in men with several renal impairment or with moderate 
to severe hepatic impairment. 

b. If severe side effects occur, darolutamide may be stopped (or the dose 
reduced to 300 mg po BID) until the symptoms improve sufficiently. If 
warranted, it can be resumed at the recommended dose of 600 mg po 
BID (if a lower dose is required, doses of less than 300 mg po BID are 
not recommended). 

Efficacy—in men with non-metastatic CRPC and PSA doubling time < 10, 

apalutamide improves overall survival, metastasis free survival, and time 

to symptomatic progression compared to placebo. 

. Side effects 

a. The most common side effects include fatigue, hot flashes, nausea, 
diarrhea, hypertension, weakness (asthenia), falls, bone fracture, rash, 
and musculoskeletal pain (back, joint, or muscle). Falls, fractures, and 
mental impairment occurred less often with darolutamide than with 
enzalutamide or apalutamide (although these drugs have never been 
directly compared). 

. Falls—occurs in 4% of men. 

Bone fractures—occurs in 4% of men. 

Central nervous system (CNS) side effects 

i. Mental impairment—disturbance in memory, attention, or cognition 

occurs in < 1% of men. 

ii. Seizures occur т < 1% of men. 

Ischemic heart disease—occurs in approximately 3% of patients. 

Neutropenia—severe in approximately 4%. 

Liver enzyme abnormalities—severe in < 1%. 
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Chemotherapy 


Docetaxel (Taxotere?) 

i. A досетахе! based regimen is considered југу! line chemotherapy because it 
achieves longer overall survival compared to mitoxantrone. 

2. Docetaxel is a taxane. Taxanes are mitotic inhibitors (they prevent cell 
division) and were first derived from the yew tree (genus Taxus). 

3. Docetaxel (in combination with prednisone 5 mg po BID) is FDA 
approved for treatment of castration resistant metastatic prostate cancer. 

4. Mechanism of action—taxanes function mainly by disrupting normal 

microtubule function, which ultimately inhibits mitosis. Taxanes bind to 
tubulin, which causes polymerization of tubulin into poorly functioning 
microtubules. When the microtubules are poorly functioning, the cell 
cannot divide (mitosis is inhibited) and the cell dies. 

. Efficacy—compared to mitoxantrone, docetaxel increases overall survival 
by approximately 3 months and is more likely to achieve > 50% reduction 
in PSA. Docetaxel may also improve pain and quality of life compared to 
mitoxantrone. 

6. Administration 

a. Docetaxel is administered intravenously every 3 weeks (the every 3 
week regimen is more effective than a weekly regimen). A common 
treatment plan is 10 cycles (although nearly 55% of men receive fewer 
cycles, mainly because of disease progression). 

b. The patient is premedicated to reduce the incidence and severity of fluid 
retention and hypersensitivity reactions. Premedication consists of oral 
corticosteroids (such as dexamethasone) starting the day before each 
infusion and continuing for 3 days. 

7. Side Effects 
a. Bone marrow suppression is the major dose-limiting toxicity of 

docetaxel. The most common severe (grade 3 or 4) side effect is 
neutropenia. 

b. Common side effects include: fatigue, neutropenia, anemia, nausea, 
vomiting, diarrhea, sensory neuropathy, alopecia, nail changes, change 
in taste (dysgeusia), stomatitis, dyspnea, peripheral edema. 

8. Monitoring during therapy should include complete blood count. 

9. Docetaxel is primarily metabolized by the liver (through СУРЗА). 
Concomitant use of drugs that inhibit hepatic CYP3A (such as 
ketoconazole and abiraterone) should be avoided because they will likely 
increase serum docetaxel concentrations. 


UA 


Cabazitaxel 

1. Cabazitaxel is a taxane. 

2. Cabazitaxel (in combination with prednisone 10 mg po daily) is FDA 
approved for the treatment of men with castration resistant metastatic 
prostate cancer that have been previously treated with a docetaxel 
containing chemotherapy regimen. 

3. Mechanism of action—taxanes function mainly by disrupting normal 
microtubule function, which ultimately inhibits mitosis. 

4. Background—P-glycoprotein 1 (also know as Multi-drug Resistance 
Protein 1 or MDR1) is an efflux pump that transports certain drugs out of 
the cell. MDR1 can generate resistance to a specific drug by pumping it 
out of the cell (where the drug cannot exert a therapeutic effect). MDR1 
can pump docetaxel out of the cell and can create docetaxel resistance. 
However, cabazitaxel is not susceptible to MDR1; therefore, cabazitaxel 
can have efficacy in cancers that are resistant to docetaxel. 
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. Efficacy—compared to mitoxantrone, cabazitaxel is more likely to achieve 
> 50% reduction in PSA and increases overall survival by approximately 
2.4 months. Cabazitaxel is no better than mitoxantrone for improving pain. 

6. Administration 

a. Cabazitaxel is administered intravenously every 3 weeks. A common 
treatment plan is 10 cycles (although 70% of men receive fewer cycles, 
mainly because of disease progression). 

b. To reduce fluid retention and hypersensitivity reactions, premedicate the 
patient 30 minutes prior to cabazitaxel infusion with intravenous 
corticosteroid (e.g. dexamethasone), H1 antagonist (e.g. 
diphenhydramine), and H2 antagonist (e.g ranitidine). 

7. Side Effects 

a. Bone marrow suppression is the major dose-limiting toxicity of 
cabazitaxel. The most common severe (grade 3 or 4) side effect is 
neutropenia, Cabazitaxel has a higher rate of grade 3 or 4 neutropenia 
than docetaxel. Thus, granulocyte colony stimulating factor (G-CSF) is 
often administered to help prevent neutropenia. 

b. Common side effects: fatigue, nausea, vomiting, diarrhea, anemia, 
neutropenia, thrombocytopenia, sensory neuropathy, alopecia, nail 
changes, change in taste (dysgeusia), stomatitis, dyspnea, edema. 

8. Monitoring during therapy should include complete blood count. 

9. Cabazitaxel is primarily metabolized by the liver (through СУРЗА). 

Concomitant use of drugs that inhibit hepatic CYP3A (such as 

ketoconazole and abiraterone) should be avoided because they will likely 

increase serum cabazitaxel concentrations. 


Mitoxantrone 


= 


. Mechanism of action—mitoxantrone disrupts DNA synthesis and repair by 
intercalating into DNA and by inhibiting topoisomerase II. 

2. Mitoxantrone does not improve survival, but it reduces cancer-related 
pain. It is FDA approved to treat pain arising from advanced CRPC. 

. Mitoxantrone is inferior to docetaxel for treating metastatic CRPC; thus, a 
docetaxel based regimen is preferred for initial therapy in these men. 

4. Mitoxantrone is indicated for treating cancer-related pain in men who are 

not candidates for a docetaxel based regimen or in men who failed a 

docetaxel based regimen. 


> 


5. Regimen—mitoxantrone ГУ q 3 weeks with daily oral corticosteroids. 
6. Potential major side effects include myelosuppression (common), 
congestive heart failure (~3%), and secondary leukemia (1%). 
Mitoxantrone | Docetaxel Cabazitaxel 
Dose Schedule q3 weeks q 3 weeks q 3 weeks 
Administered with steroids Yes Yes Yes | 
" - Bone marrow | Bone marrow | Bone marrow 
Main toxicity ja 3 "aie 
suppression suppression suppression 
Improves Overall Survival No Yes Yes 
Reduces Cancer Related Pain Yes Yes Yes 
MDRI Susceptibility ? Susceptible} | Not susceptible} 
For metastatic CRPC, use is Cancer No Previous 
restricted to men with: Related Pain Restriction docetaxel 


CRPC = castration resistant prostate cancer; MDR1 = multi-drug resistance Protein 1 
* Cabazitaxel has a higher rate of grade 3 or 4 neutropenia than docetaxel, so it is 


often administered with granulocyte colony stimulating factor. 


{ Docetaxel is susceptible to MDR1; thus, MDR1 can pump docetaxel out of the cell. 
Cabazitaxel is not susceptible to MDR1; therefore, cabazitaxel can have efficacy in 
cancers that are resistant to docetaxel. 
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PARP Inhibitors 


General Information 

i. Poly ADP-ribose polymerase (PARP) is an enzyme involved in DNA 
repair. Cancers that contain a mutation in the homologous recombination 
repair (HRR) system (such as BRCA) often rely on PARP to repair their 
DNA. When a PARP inhibitor is used against one of these tumors, the cells 
cannot repair their DNA and the cells die. 

2. These agents are only effective for patients whose tumors have a mutation 
in the homologous recombination repair system (see page 166 for a list 
genes in this system). 


Olaparib (U.S. Brand: Lynparza) 

1. Olaparib was FDA approved in 2020 for the treatment of men with 
metastatic CRPC who have progressed following treatment with 
enzalutamide or abiraterone and who have either 
a. A suspected or known HRR germline mutation in BRCA1 or BRCA2. 
b. A suspected or known HRR somatic tumor mutation in any of 15 HRR 

genes. 
. Mechanism of action—PARP inhibitor. 
Dose—olaparib 300 mg po BID with or without food [Tabs: 150, 100 mg]. 
See the full prescribing information for dose adjustments required in 
patients with renal or liver dysfunction. 
4. During therapy—check complete blood count at baseline and monthly 
thereafter. Also, monitor for signs and symptoms of deep venous 
thrombosis (DVT), pulmonary embolism, and pneumonitis. 
Efficacy—compared to treatment with enzalutamide or abiraterone, 
olaparib significantly improved radiographic progression-free survival by 
3.8 months and overall survival by 4.4 months. 
6. Side effects 

a. Common side effects—fatigue, decreased appetite, diarrhea, nausea, 

vomiting, dysgeusia (altered taste), dyspepsia, cough, dyspnea, 

abdominal pain, headache, anemia, thrombocytopenia, neutropenia. 

b Uncommon, but serious side effects 

i. Venous thrombosis—7% of patients developed venous thrombosis, 
including some cases of pulmonary embolism. 

ii. Myelodysplastic syndrome/acute myeloid leukemia (MDS/AML) 
occurred in « 1.5% of patients (and the majority of these patients died 
of MDS/AML). Patients previously treated with therapies that 
damage DNA, such as platinum containing chemotherapy, seem to be 
at higher risk for this syndrome. 

iii. Pneumonitis occurred in < 1% of patients. 


Rucaparib (U.S. Brand: Rubraca) 

. Rucaparib was FDA approved in 2020 for the treatment of men with 
metastatic CRPC who have been treated with androgen receptor directed 
therapy (e.g. a second generation antiandrogen and/or abiraterone) and a 
taxane based chemotherapy and who have a BRCA germline or somatic 
mutation. 

. Mechanism of action—PARP inhibitor. 

3. Dose—rucaparib 600 mg po BID with or without food [Tabs: 200, 250, 
300 mg]. See the full prescribing information for dose adjustments 
required in patients with renal or liver dysfunction. 

4. During therapy—check complete blood count at baseline and monthly 
thereafter. 
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5. Efficacy—FDA approval was given based on a single arm trial that 
showed a 44% objective response rate to rucaparib, with approximately 
half of these patients having a response lasting more than 6 months. 

6. Side effects 
a. Common side effects—fatigue, decreased appetite, nausea, vomiting, 

diarrhea, constipation, rash, anemia, thrombocytopenia, increased liver 
function tests. 

b Uncommon, but serious side effects—myelodysplastic syndrome/acute 
myeloid leukemia (MDS/AML) occurred in « 1.7% of patients. Patients 
previously treated with therapies that damage DNA, such as platinum 
containing chemotherapy, seem to be at higher risk for this syndrome. 


Immunotherapy 


Sipuleucel-T (U.S. Brand: Provenge®) 

1, Sipuleucel-T is an autologous cellular immunotherapy. Sipuleucel-T is 
FDA approved for the treatment of asymptomatic or minimally 
symptomatic metastatic castration resistant prostate cancer. Sipuleucel-T is 
not recommended in patients with any of the following characteristics: 
using opioids to control cancer related pain, visceral metastasis, rapidly 
progressive disease, life expectancy « 6 months, large tumor burden, 
ECOG performance status > 2, small cell prostate cancer, or 
neuroendocrine prostate cancer. 

. Background 
a. Prostatic acid phosphatase (PAP) is a protein expressed by prostate 

cancer cells. Granulocyte macrophage colony stimulating factor 

(GMCSF) is an immune cell activator. 
b. During metabolism, intracellular proteins are degraded into fragments. 
Major histocompatibility complex (MHC) binds to these fragments, 
transports them to the cell membrane, and then displays them on the 
cell's outer surface (where T cells can examine the fragments). In an 
abnormal cell, some of the degraded fragments arise from a foreign or 
aberrant process (such as a viral infection). T cells will kill a cell that 
displays foreign or aberrant fragments, but will *leave alone" a cell that 
displays normal fragments. However, T cells can be programmed to kill 
a cell that displays any fragment (including a normal fragment). 

. Antigen presenting cells (APCs) are immune cells (e.g. dendritic cells, 
B-lymphocytes). APCs use MHC to present antigens to T-cells. When 
the APC presents an antigen to a T-cell, it “programs” the T-cell to 
recognize and kill cells that express that antigen on their surface. 

. Preparation—leukocytes are obtained from the patient by leukapheresis. 
The leukocytes are centrifuged to isolate monocyte APCs. The APCs are 
then incubated with a PAP-GMCSF fusion protein. During incubation, 
APCs internalize the PAP-GMCSF protein and degrade it into fragments. 
These fragments are mounted onto MHC proteins, and then the MHC 
proteins are transported to the cell surface. Ultimately, the PAP-GMCSF 
fragments are presented on the APCs cell surface (the APCs are “loaded” 
with PAP-GMCSF). The APCs with PAP-GMCSF fragments on their 
surface are the active component of sipuleucel-T. 

4. Mechanism of action—the exact mechanism of action for Sipuleucel-T is 
unknown; however, the following explanation is hypothesized: in vivo, the 
sipuleucel-T APCs “show” the PAP fragments to T-cells and “program” 
the T-cells to seek and destroy any other cells that express PAP fragments 
on their surface. Since PAP is highly expressed on the surface of prostate 
cancer, the “programmed” T-cells attack and lyse the prostate cancer cells. 
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Fusion protein Fusion protein Fragment of MHC with PAP 
is taken up into is degraded into PAP binds to fragment is moved 
to the cell surface 
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7lysis™& 
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T cells find PAP fragments on APCs "program" T cells to Loaded APCs 
the surface of prostate cancer lyse other cells that have PAP are infused 
& lyse the cancer cells. fragments on their surface into patient 


Possible in vivo mechanism of action 


APC = antigen presenting cell; MHC = major histocompatibility complex protein 
(“HEI = PAP-GMCSF fusion protein; 0 = PAP fragment 


5. Administration—Sipuleucel-T is administered as 3 infusions. The interval 
between each infusion is usually 2 weeks. 3 days before each infusion, the 
patient undergoes leukapheresis. The APCs obtained during leukapheresis 
are sent to a special laboratory, where they are loaded with PAP-GMCSF. 
The loaded APCs, are sent back to the clinician. 30 minutes before the 
infusion, administer oral acetaminophen and an oral antihistamine (such as 
diphenhydramine) to minimize infusion reactions. Sipuleucel-T is infused 
over 60 minutes. Sipuleucel-T infusion is performed without a cell filter. 

6. Efficacy—Sipuleucel-T improves median overall survival by 
approximately 4 months compared to placebo. Post hoc analysis of a 
randomize study and an observational registry showed that the overall 
survival benefit is greatest when Sipuleucel-T is administered at a lower 
PSA level. This benefit was seen even at PSA < 5.27 ng/ml. 

7. Sipuleucel-T does not lower PSA, does not reduce measurable tumor 
burden, and does not improve time to progression. So, sipuleucel-T 
improves overall survival, but does not alter any of the measures that are 
used for monitoring prostate cancer. 

. Side effects—reactions within 24 hours of infusion are common and 
usually consist of mild to moderate chills, fever, fatigue, nausea, joint pain, 
back pain, and headache. These symptoms usually resolve within 2 days. 
Rare serious side effects include stroke, myocardial infarction, deep 
venous thrombosis, pulmonary embolism, and severe infusion reactions. 

9. Timing of administration—the beneficial effect of sipuleucel-T is thought 
to be dependant on an intact immune system. Thus, it was assumed that 
sipuleucel-T would be less effective when administered with 
immunosuppressants (such as steroids). However, preliminary data 
suggests that the efficacy of sipuleucel-T may not be compromised by 
co-administration with steroids. 
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Pembrolizumab 
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. The programmed death receptor-1 (PD-1) is located on lymphocytes. 


When certain proteins bind to PD-1, the immune system has a reduced 
capacity to attack normal tissues (reducing auto-immune reactions) and a 
reduced capacity to attack malignant tissues (hindering the body's ability 
to kill cancer). Tumors that have deficient DNA mismatch repair system 
tend to generate proteins that bind to PD-1; which means they can hinder 
the immune system's ability to kill cancer. 


. Mechanism of action—pembrolizumab is a therapeutic antibody that 


blocks the binding of proteins to PD-1, which gives the immune system a 
greater capacity to attack the cancer. However, the increased immune 
activity can also result in attacks on normal tissue (which leads to some of 
its side effects). Pembrolizumab is often called an immune check point 
inhibitor because it blocks an important regulatory component of the 
immune system. 


. Pembrolizumab is FDA approved for the treatment of metastatic tumors 


that have all ofthe following characteristics: microsatellite instability-high 
(MSI-H) or deficient DNA mismatch repair (ММК), cancer progression 
after prior therapy, and no satisfactory alternative treatment options. 


. For prostate cancer, pembrolizumab is a treatment option for tumors with 


dMMR or MSH-H who have failed at least one therapy for metastatic 
CRPC. 
For details on dMMR and MSI-H, see page 167. 


. Side effects 


a. Common side effects—fatigue, musculoskeletal pain, diarrhea, nausea, 
decreased appetite, rash, pruritus, fever, cough, dyspnea, constipation, 
abdominal pain, peripheral edema, and infusion related reactions. 

b. Less common side effects—immune mediated side effects (pneumonitis, 
colitis, hepatitis, thyroiditis, pituitary inflammation, nephritis, etc.) 


. Dose—pembrolizumab is administered intravenously. See the full 


prescribing information for dose and administration. 


. Monitoring during therapy—monitoring should include serum creatinine, 


electrolytes, glucose, liver function tests, and thyroid function tests. 


Treatment for Non-curable Non-metastatic (M0) CSPC 


L 


2, 
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Men with non-curable non-metastatic castration sensitive prostate cancer 
have a rising PSA despite having exhausted all curative treatment options. 
Men with cancer related symptoms—men with significant symptoms from 
locally advanced non-metastatic prostate cancer should be probably 
started on androgen deprivation therapy (castration with or without a first 
generation antiandrogen). Other interventions may be necessary to relieve 
local symptoms (see page 235). 


. Men with no significant cancer related symptoms—the optimal treatment 


for these men is unknown. The preferred management options include 

surveillance or clinical trial. ADT is a non-preferred management option. 

If surveillance is chosen, ADT is started when metastasis or significant 

cancer related symptoms are imminent or present. 

a. The optimal time to start ADT in asymptomatic MO prostate cancer 
remains unclear because of the paucity of data in these men. 

b. Duchesne et al (2016) conducted a randomized trial in men with 
non-curable relapse after prostatectomy or radiation. Men were 
randomized to immediate ADT or delayed ADT (delay was > 2 years). 
Five year overall survival was 5% higher in the immediate ADT group 
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(91% versus 86%; borderline significance). The immediate ADT group 
also engaged in less sexual activity and had more ADT related side 
effects. Quality of life was similar between the two groups. 

Mahal et al (2018) conducted a retrospective study in men with 
non-curable relapse after radiation. In men with a PSA doubling 

time > 6 months, the risk of dying from prostate cancer was lower when 
initiating ADT at PSA < 12 compared to PSA > 12. 

A study by Studer et al (2008) indicated that untreated men with stage 
TO-T4, NO-N1, МО and with PSA > 50 or PSA doubling time < 12 
months are more likely to die from prostate cancer (the risk becomes 
greater starting 1-2 years later, with the 7-year risk of death from 
prostate cancer reaching 48% in men with PSA doubling time < 12 
months and 32% in men with PSA > 50). 

e. The NCCN stated “...the benefit of early ADT is uncertain” in 
asymptomatic non-curable M0 prostate cancer. The possible 5% overall 
survival benefit for immediate ADT must be balanced against the higher 
risk of side effects. If watchful waiting is elected, then consider starting 
ADT before the PSA rises above 50 and before the PSA doubling time is 
< 12 months. 

4, Either intermittent or continuous ADT may be used in non-curable 

non-metastatic castrate sensitive prostate cancer. See page 236. 
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Treatment for Metastatic (М1) СРС 


1. Quantify the metastatic burden as high or low volume (see page 256). 

2. Patients with symptomatic metastases (especially bone pain) have a worse 
overall survival. 

3. Medical or surgical castration is always part of the initial treatment for 
men with M1 CSPC. The abbreviation ADT means castration with or 
without the concomitant use of a first generation antiandrogen. 

4. Recommended options for treatment of men with castration sensitive 
prostate cancer (CSPC) and distant metastasis (M1) include 
a. ADT and 6 cycles of docetaxel (for men with high volume metastases) 
b. Castration and abiraterone 
c. Castration and apalutamide 
d. Castration and enzalutamide 
e. ADT and prostate XRT (for men with low volume of metastases) 

5. Other treatment options include ADT alone, which may be administered 
intermittently or continuously (see page 236). 

6. Relugolix should not be used with abiraterone, enzalutamide, 

darolutamide, or apalutamide because of potential drug interactions. 

Relugolix has not been adequately studied when used in combination with 

chemotherapy, abiraterone, enzalutamide, darolutamide, or apalutamide. 

ADT and docetaxel—in metastatic castration sensitive prostate cancer 

with high volume metastases, ADT and docetaxel significantly improves 

overall survival and decreases progression compared to ADT alone, but 
the addition of docetaxel generates more severe side effects. Adding 
docetaxel to ADT is not beneficial for men with low volume metastasis. 

. Castration with one of the following medications: abiraterone, 
apalutamide, or enzalutamide—in metastatic castration sensitive prostate 
cancer, these combinations improve overall survival and reduce 
progression compared to castration alone. 
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9. ADT and prostate XRT—this treatment option was studied in the 
STAMPEDE trial. Men with untreated newly diagnosed metastatic 
prostate cancer were given life-long androgen deprivation (with or without 
up-front docetaxel chemotherapy) and randomized to either no prostate 
radiation or to a course of prostate radiation. Metastatic burden was 
classified using the CHAARTED trial definition (see definitions on 
page 256). In men with low volume metastatic burden, prostate radiation 
improved failure-free survival and overall survival. In men with high 
volume metastatic burden, prostate radiation improved failure-free 
survival, but not overall survival. Caveat: In this study, metastases 
detection was based on conventional imaging (whole body bone 
scintigraphy and CT/MRI). So, men with low metastatic burden on 
conventional imaging should not be denied prostate radiation if more 
sensitive techniques (e.g. PSMA PET) suggest a higher metastatic burden. 

10. The diagram on page 254 shows the treatment algorithm for men with 
CSPC. 


Treatment for Non-metastatic (M0) CRPC 


1. For castration resistant prostate cancer (CRPC), castration should be 
continued while other cancer therapies are administered. Retrospective 
data suggests that continuing castration in CRPC improves overall 
survival (Taylor 1993). 

2. In M0 men with CRPC, no cancer related symptoms, and PSA doubling 
time < 10 months, three second generation antiandrogens (apalutamide, 
darolutamide, and enzalutamide) all showed improved metastasis free 
survival and overall survival compared to placebo; therefore any one of 
these medications is recommended for treatment of these men. 

. In MO men with CRPC, no cancer related symptoms, and PSA doubling 
time > 10 months, no therapy has been shown to improve survival in a 
randomized trial. The recommended management of these men is 
surveillance. Alternative options include any of the therapies list below. 

a. First generation antiandrogen (flutamide, bicalutamide, or nilutamide)— 
starting one of these medications will reduce PSA by > 50% in 30% of 
men. PSA reduction often lasts only a few months. 

b. Antiandrogen withdrawal—men who are already on a first generation 
antiandrogen may have a drop in PSA when the medication is stopped 
(see page 241). 

c. Change to a different first generation antiandrogen—PSA declines 
by > 50% in 35% of men who are changed to a different first generation 
antiandrogen. 

d. Ketoconazole and steroids (see Ketoconazole, page 290)—PSA 
decreases by > 50% in approximately 50% of patients, and is usually 
sustained for 3-8 months. 

e. Estrogens, such as diethylstilbestrol—using diethylstilbestrol 1 mg po q 
day, up to 43% have a PSA reduction. Other estrogenic compounds, may 
have similar effects (see Estrogens, page 288). 

f. Corticosteroids—see page 291. 

4. In MO men with CRPC and cancer related symptoms, the best treatment is 
not well defined. One of the medications listed above may be tried. Also, 
see Managing Complications of Locally Advanced Disease on page 235. 

5. The diagram on page 254 shows the treatment algorithm for men with 
CRPC. 
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Treatment of Metastatic (M1) CRPC 


Treatment Options 
1. For CRPC, castration should be continued while other cancer therapies 
are administered. Retrospective data suggests that continuing castration in 

CRPC improves overall survival (Taylor 1993). 

2. Quantify the metastatic burden. 

a. High volume metastasis—defined as having at least one visceral (non- 
node) metastasis and/or > 4 bone metastases with at least one bone 
metastasis not in the vertebral bodies or pelvic bones. 

. Low metastatic burden— defined as absence of visceral metastasis, any 
number of nodal metastases, and any of the following: no bone 
metastasis, 1 to 4 bone metastases in any distribution, or > 4 bone 
metastasis that are all confined to the vertebral bodies and pelvis. 

3. Patients with symptomatic metastases (especially bone pain) have a worse 

overall survival. 

4. When bone metastases are present, consider treatment with zoledronic acid 

or denosumab to prevent skeletal related events (see page 257). 

5. See page 254 for the treatment of metastatic CRPC. 


AR-V7 (Androgen Receptor Splice Variant 7) 

1. Under normal circumstances, androgenic stimulation is controlled by an 
androgen receptor signaling pathway (ARSP), which is triggered when 
androgens bind to a certain domain on the normal androgen receptor (AR). 

2. Some prostate cancer treatments depend on a intact ARSP to exert their 
anti-cancer effect (ARSP-dependant therapies). These therapies include 
medications that lower androgens (such as abiraterone) and medications 
that inhibit the binding of androgens to the AR (such enzalutamide). 

3. The AR-V7 protein is an abnormal androgen receptor. It lacks the 
androgen binding domain; therefore, it does not bind to androgens and 
does not participate in the normal ARSP. However, it still stimulates 
androgenic effects in the tissue (including cancer growth). Because AR-V7 
is not involved in normal ARSP, it continues to stimulate cancer growth in 
the presence of therapies that exert their anti-cancer effect through the 
ASRP. In fact, ARSP-dependant therapies (such as abiraterone and 
enzalutamide) are less effective in the presence of AR-V7. Therapies that 
do not depend on the ARSP (such as cytotoxic chemotherapy) are 
generally not effected by the presence of AR-V7. 

4. When AR-V7 is positive (i.e AR-V7 is present), men treated with taxane 
chemotherapy have a better progression free and overall survival than men 
treated with enzalutamide or abiraterone. 

5. When AR-V7 is negative (i.e. AR-V7 is absent), most studies show a 
similar progression free and overall survival whether the patient was 
treated with enzalutamide, abiraterone, or taxane chemotherapy. 

6. In men with metastatic CRPC, AR-V7 was present in only 3% of men who 
had not been treated with enzalutamide, abiraterone, or taxane 
chemotherapy, but was present in 19-38% of men who had already been 
treated with (and progressed on) either enzalutamide or abiraterone. 

7. Testing for AR-V7 may be most useful in men with metastatic CRPC who 
have progressed on an ARSP-dependant therapy (such as enzalutamide or 
abiraterone) because these men are more likely to have AR-V7. If AR-V7 is 
present, then chemotherapy will be more effective than switching a 
different ARSP-dependant therapy. 

8. Testing for an AR-V7 mutation is typically accomplished by examining 
circulating tumor cells. 
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Sequencing of Therapy for CRPC Prostate Cancer 


1. 


> 


For CRPC, castration should be continued while other cancer therapies 
are administered. Retrospective data suggests that continuing castration in 
CRPC improves overall survival (Taylor 1993). 


. When a specific therapy (other than castration) fails to control CRPC, then 


consider switching to a therapy that has a different mechanism of action 
than the previous therapies. 


. Limited data suggests that abiraterone followed by enzalutamide may 


result in a less PSA progression than enzalutamide followed by 
abiraterone. 


. Androgen synthesis inhibitors and antiandrogens are less effective in the 


presence of AR-V7. Jf AR-V7 is present, consider using a therapy that has 
a different mechanism of action than the androgen synthesis inhibitors and 
antiandrogens, such as docetaxel. 


Treatment and Prevention of Bone Metastasis 


General information 


1. 


ја 


> 


4. 


5. 


6. 


7. 


А skeletal related event (SRE) is usually defined as bone fracture, spinal 
cord compression, or a bone condition that requires radiation or surgery. 
Pathologic fractures in men receiving androgen deprivation have been 
correlated with decreased overall survival. 

Approximately 50% of men with CRPC and untreated bone metastases 
will develop a SRE within 2 years. The incidence of SREs in this 
population can be reduced significantly by treating with an osteoclast 
inhibitor (e.g. zoledronic acid or denosumab). 


. Bone resorption is the process by which osteoclasts catabolize bone and 


release minerals (including calcium) into to the blood. 

Under normal conditions, bone is constantly remodeled through a balance 
of bone formation (by osteoblasts) and bone resorption (by osteoclasts). 
RANK (receptor activator of nuclear factor-«B) is a receptor on the 
surface of osteoclasts. RANK ligand, a protein produced by osteoblasts, is 
one of the key regulators of remodeling. When RANK ligand binds to the 
RANK receptor, osteoclasts are stimulated to resorb (break down) bone. 
When cancer metastasizes to bone, the cancer often secretes mediators that 
alter the balance of local bone remodeling. For example, cancer can 
stimulate an increase in RANK ligand production. This increase in RANK 
ligand causes osteoclast overactivity, resulting in excessive bone 
resorption. Excessive bone resorption releases growth factors that 
stimulate cancer growth. Cancer growth further stimulates RANK ligand 
production. This endless cycle of tumor growth and bone resorption 
weakens the bone and increases the risk of skeletal related events. 
Denosumab and bisphosphonates (such as zoledronic acid) are both 
osteoclast inhibitors; however, the mechanism by which they inhibit the 
osteoclast is different. 


Treatment of Bone Metastases 


1. 


For bone metastasis with castration sensitive metastatic prostate cancer 
a. Start androgen deprivation with medical or surgical castration. 
b. Start zoledronic acid or denosumab to prevent or delay SREs. 


2.For bone metastasis with castration resistant metastatic prostate cancer 


a. Continue castration. 
b. Start zoledronic acid or denosumab to prevent or delay SREs. 
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3. Painful bone metastasis 
a. Focal bone metastases—may be treated with external beam radiation, 
which eliminates bone pain in 25-40% of cases and improves bone pain 
in 8095 of cases. For non-vertebral bone metastases, the dose is 8 Gy per 
lesion (delivered in a single fraction). 
b. Diffuse bone metastases—may be treated with chemotherapy or bone 
seeking radionucleotides. 
4. Significant threat of fracture in a weight bearing bone—usually requires 
orthopedic surgery. 
5. Pathologic fracture—usually requires orthopedic surgery. 


Zoledronic Acid (Zometa®) 

. Zoledronic acid is a bisphosphonate (a compound that has 2 phosphonate 
groups). Bisphosphonates bind to calcium. Since the largest store of 
calcium is in the skeleton, bisphosphonates concentrate in bone. 

2. Mechanism of action—zoledronic acid prevents bone resorption (break 
down of bones) by inhibiting osteoclast activity. 

. Zoledronic acid is FDA approved to prevent SREs in patients with CRPC 
and bone metastases. 

4. In men with CRPC and bone metastasis, zoledronic acid significantly 
reduces SREs and delays the onset of SREs by nearly 6 months compared 
to placebo, but it does not improve overall survival. It significantly reduces 
pathologic fractures. It may reduce spinal cord compression and the need 
for bone radiation, but these trends did not reach statistical significance. 

. Prior to therapy— perform routine oral examination. Consider obtaining a 
dental examination and preventative dentistry for patients with poor oral 
hygiene, periodontal disease, dental implants, oral trauma (e.g. poorly 
fitting dentures), recent dental/oral surgery (e.g. dental extraction), steroid 
use, or other risk factors that may increase osteonecrosis of the jaw. 

6. Dose—in men with creatinine clearance (CrCl) > 60 ml/min: zoledronic 
acid 4 mg IV (infused over no less than 15 minutes) every 3-4 weeks. For 
use in men with CrCl = < 60 ml/min see the prescribing information. 

a. During therapy, administer at least 500 mg calcium and 400 IU vitamin 
D3 orally each day. 

b. The optimal duration of therapy is not known, but mean duration of 
treatment in studies is approximately 9 months. 

. Side effects—the most common side effects are anemia, dyspnea, flu-like 
symptoms (fever, chills, fatigue, weakness), arthralgia, bone pain, and 
gastrointestinal symptoms (nausea, vomiting, constipation, diarrhea). 

a. Zoledronic acid can cause renal insufficiency (17%), anemia (33%), 
neutropenia (12%), thrombocytopenia (10%), hypocalcemia (1%), 
hypophosphatemia (<12%) and hypomagnesemia (1%). 

b. Other rare side effects reported with bisphosphonates 
i. Osteonecrosis of the jaw. 

ii. Severe bone, joint, or muscle pain (relieved by stopping therapy). 
iii. Atypical subtrochanteric and diaphyseal femoral fractures. 
iv. Ocular inflammation (uveitis, scleritis). 

. During therapy—obtain serum creatinine before each dose. Monitor 
calcium, phosphate, magnesium, and creatinine during therapy. It may also 
be prudent to monitor complete blood count. 

a. Monitor for symptoms of osteonecrosis of the jaw (pain, numbness, or 
jaw/mouth swelling) and femoral fracture (thigh or groin pain) 

b. Maintenance of good oral hygiene and preventative dentistry are 
recommended during therapy. Invasive dental procedures should be 
avoided during treatment. 
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Denosumab 120 mg (Xgeva®) 

1. Denosumab 120 mg subcutaneous injection every 4 weeks is FDA 
approved to prevent SREs in patients with bone metastases from solid 
tumors (including prostate cancer). At a lower dose and frequency (60 mg 
subcutaneous injection every 6 months), it is FDA approved to increase 
bone mass in men at high risk for fracture who are receiving androgen 
deprivation for non-metastatic prostate cancer (see page 296). 

2. Mechanism of action—denosumab is a monoclonal antibody that binds to 
RANK ligand and prevents it from activating the RANK receptor; 
therefore, denosumab prevents bone resorption by inhibiting osteoclast 
activity. 

. In men with CRPC and bone metastasis, Denosumab 120 mg reduces 

SREs and delays the onset of SREs. 

In men with CRPC and no bone metastases, denosumab 120 mg delays the 

development of bone metastases but does not improve overall survival. 

Smith et al (2011) randomized men with non-metastatic CRPC who had 

PSA > 8 ng/ml and/or PSA doubling time < 10 months to placebo or 

denosumab 120 mg subcutaneous injection every 4 weeks. Denosumab 

120 mg significantly delayed the onset of bone metastases by a median of 

4.2 months compared to placebo. Both groups had a similar overall 

survival. So far, the FDA has not approved denosumab for prevention of 

bone metastasis. 

. Arandomized trial comparing zoledronic acid and denosumab in men with 

CRPC and bone metastases showed the following results. 

a. Time to SRE was significantly longer for denosumab (by a median of 
3.6 months) compared to zoledronic acid, but the rate of various SREs 
were similar. In other words, SREs were equally likely to occur, but the 
onset of the SRE was later in men receiving denosumab. 

b. Hypocalcemia occurred significantly more often with denosumab (13% 

vs. 6%). 

. Osteonecrosis of the jaw was slightly more common with denosumab 

(2% vs. 1%), although this difference was not statistically significant. 

d. Denosumab caused less acute phase reactions than zoledronic acid. 
Acute phase reactions produce flu-like symptoms (such as fever, chills, 
arthralgia, bone pain, fatigue), typically within 3 days of treatment. 

e. There was no difference in overall survival or progression free survival 
between denosumab and zoledronic acid. 

Other differences between denosumab and zoledronic acid 

a. Denosumab is a subcutaneous injection, whereas zoledronic acid is an 
intravenous injection. 

b. Denosumab is not eliminated by the kidneys and it is not nephrotoxic; 
thus, it does not require monitoring of renal function or dose adjustment 
for renal insufficiency. Zoledronic acid is eliminated by the kidneys and 
can be nephrotoxic; thus, it requires monitoring of renal function and 
dose adjustment for renal insufficiency. 

7. Prior to treatment 
a. Check calcium level and correct hypocalcemia. 

b. Perform routine oral examination. Dental examination and appropriate 
preventative dentistry should be considered in patients with poor oral 
hygiene, periodontal disease, dental implants, oral trauma (such as from 
poorly fitting dentures), recent dental/oral surgery (such as dental 
extraction), steroid use, or other risk factors that may increase 
osteonecrosis of the jaw. 
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8. Dose to prevent skeletal related events in patients with bone metastases 
from solid tumors—denosumab 120 mg subcutaneous injection (in upper 
thigh, upper arm, or abdomen) every 4 weeks, with oral administration of 
calcium (e.g. 1000 mg daily) and vitamin D3 (e.g. > 400 IU daily). 

9. Side effects 
a. The most common side effects were fatigue, weakness (asthenia), 

nausea, and hypophosphatemia. 

b. Denosumab (120 mg dose) causes severe hypocalcemia in 3% of 
patients. Patients on dialysis or with creatinine clearance < 30 ml/min 
may have a higher risk of hypocalcemia. 

c. Denosumab (120 mg dose) causes severe hypophosphatemia in 15% of 
patients. 

d. Denosumab (120 mg dose) rarely causes osteonecrosis of the jaw, but 
the risk of increases with duration of therapy (risk is 1.1% during the 
first year, 3-4% during the second year, and 4-7% per year thereafter). 

10. During therapy 

a. Monitor calcium and phosphate levels in all patients. In addition, 
consider monitoring magnesium in patients with renal insufficiency. 

b. Monitor for symptoms of osteonecrosis of the jaw (pain, numbness, or 
swelling in the jaw or inside the mouth). 

c. Maintenance of good oral hygiene and preventative dentistry are 
recommended during therapy. Invasive dental procedures should be 
avoided during treatment with denosumab 120 mg. 


Bone Seeking Radionuclides: B-particle Emitters 

1. B-particle emitters (B-emitters) deliver radiation to bone metastases, 
resulting in a reduction in cancer-related bone pain. 

2. These agents are used mainly for men with painful bone metastases that 
are numerous enough to make external beam radiation impractical. 

3. Examples of B-emitters include strontium and samarium. 

4. B-emitters improve cancer-related bone pain in approximately 50% of 
men, and eliminate bone pain in 10% of men. However, up to 25% of men 
will have a initial increase in pain (a pain flare). 

5. B-emitters do not improve survival or reduce skeletal related events. 

6. Bone marrow suppression is the major dose-limiting toxicity. The most 
common side effect is thrombocytopenia. 


Bone Seeking Radionuclides: o-particle Emitters [Radium-223 (Xofigo™)] 
1. Radium-223 is a radioactive, o.-particle emitting element that kills tumor 
cells by creating double strand breaks in DNA. Radium-223 has several 
properties that make it particularly suitable for treating bone metastases. 
a. Radium-223 mimics calcium—radium and calcium have a similar 
chemical behavior because they are in the same group of elements on the 
periodic table. Like calcium, radium is taken up into areas of increased 
bone metabolism (thus, Radium is most effective in osteoblastic lesions). 
b. a-particle emitter—o-particle radiation travels a very short distance 
(< 100 microns); therefore, it can kill the nearby cancer cells with 
minimal damage to surrounding normal tissue. 

. Radium-223 is FDA approved for the treatment of men with castration 
resistant prostate cancer and symptomatic bone metastases, but without 
visceral metastases. Patients with malignant lymphadenopathy > 3 cm in 
size were excluded from the trials; thus, Radium-223 is not recommended 
in men with malignant lymphadenopathy > 3 cm in size. 

. Radium is the only bone targeted therapy that improves overall survival in 
men with metastatic CRPC. Radium usually does not reduce PSA. 
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4. The ALSYMPCA trial randomized 921 men with CRPC, no visceral 
metastases, and > 2 bone metastases to placebo or Radium-223. Radium 
significantly improved median overall survival by 3.6 months, delayed the 
onset of SREs by a median of approximately 5 months (including 
pathologic fracture, spinal cord compression, and need for bone radiation), 
improved quality of life, and reduced bone pain. Side effects were similar 
between Radium and placebo. 

. Common side effects include nausea, vomiting, diarrhea, and peripheral 

edema. Radium rarely causes significant thrombocytopenia, neutropenia, 

or anemia. Obtain complete blood count before each dose. If significant 
myelosuppression is present, radium should be discontinued. 

Dose: Radium-223 55 kBq per kg body mass IV q 4 weeks for 6 doses. 

Do not co-administer Radium with chemotherapy (because of cumulative 

myelosuppression) or with abiraterone (because of increased fractures and 

mortality). Castration, bisphosphonates, and denosumab can be 
co-administered with Radium and do not reduce the efficacy of Radium. 


Comparison of Treatments for Bone Metastases in Men with CRPC 


Un 


no 


Statistically Significant Zoledronic|Denosumab| Beta- и 
Clinical Effect Acid | 120mg | Emitters | 2dium-223 
Reduces SREs Yes Yes | № Yes 
Delays onset of SREs Yes Yes | № Yes 
Delays pathologic bone fracture Yes ? | No Yes 
Delays spinal cord compression No* ? | No Yes 
Delays need for bone radiation No* | 7 Мо Yes 
Delays ECOG PS deterioration No | 1 ? Yes 
Reduces bone pain Yes | Yes Yes Yes 
Improves quality of life No Maybe Maybe Yes 
Improves overall survival | No No No Yes | 


ECOG PS = ECOG performance status (see page 31) 
SREs = skeletal related events; ? = unknown, no data published. 
* A delay was observed, but it did not reach statistical significance. 


Acute Spinal Cord Compression from Metastasis 
1. Symptoms from acute spinal cord compression depend on the level and 

degree of compression. Metastases from prostate cancer often occur in the 
lumbar spine, which corresponds to the sacral spinal cord and cauda 
equina. Therefore, neurologic symptoms tend to involve the lower 
extremities, bowel, and bladder. Symptoms may include weakness or 
paresis below the level of injury, sensation loss below the level of injury, 
urinary/fecal incontinence or retention, and back pain. 

2. Start intravenous steroids—a commonly used dose is dexamethasone 100 
mg IV bolus, followed by dexamethasone 25 mg po QID x 3 days. 
Thereafter, the dose is tapered. 

Start immediate androgen deprivation by one of the following methods: 
a. Bilateral orchiectomy—testosterone reaches castrate level in 2-12 hours. 
b. Start ketoconazole 400 mg po q 8 hours—castrate testosterone levels are 

often reached 8 hours after a 400 mg oral dose (See page 290). 
c. GnRH antagonists—these agents do not cause flare. Do not give LHRH 

agonists because the flare can make spinal compression acutely worse. 
Plain spine x-rays may be obtained. However, it probably better to obtain 
an MRI of the entire spine (this will identify not only symptomatic lesions, 
but also lesions that may cause impending problems). 
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5. Surgical decompression may be indicated in any of the following cases. 

e Failure of androgen deprivation and radiation. 

• Spinal instability from vertebral body collapse. 

• Recurrent spine compression in an area of previous radiation therapy. 

e Bone protrusion into the spinal cord. 

• Neurologic compromise from spinal metastasis. 

External beam radiation therapy to the spinal metastases should be 

instituted immediately if surgical therapy is not indicated. 

. Neurosurgery, radiation oncology, and medical oncology consults may be 
helpful in managing patients with cord compression. 
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ANDROGEN DEPRIVATION 


Androgens 

1. Sources of androgens in men 

a. Testes—produce 90-95% of circulating androgens in the form of 
testosterone. Luteinizing hormone (LH) stimulates testosterone 
production in the testicular Leydig cells. 

b. Adrenal glands—produce < 10% of circulating androgens in the form of 
androstenedione and dehydroepiandrosterone (DHEA). 

2. In most reproductive tissues, testosterone is converted by 5a-reductase to 
dihydrotestosterone (DHT), which has a higher affinity for the androgen 
receptor than testosterone. 

Prolactin 

1. Prolactin decreases testosterone by inhibiting gonadotropin releasing 
hormone (GnRH) secretion from the hypothalamus. Even though prolactin 
reduces testosterone, it may accelerate the growth of prostate cancer by 
directly stimulating prostate tissue. 

2. Conditions that increase prolactin—prolactinoma, hypothyroidism, stress, 
chronic renal failure, and certain medications (e.g. phenothiazines). 


Definitions 
. Androgen deprivation therapy (ADT)—ADT can be defined as any 
therapy that reduces the ability of androgens to activate the androgen 
receptor; however, ADT usually refers specifically to castration with or 
without concomitant use of a first generation antiandrogen. 
. Castration—defined as treatment with surgical castration (bilateral 
orchiectomy) or medical castration (LHRH agonist or GnRH antagonist). 
Medical castration is reversible, whereas orchiectomy is irreversible. 
LHRH agonists, GnRH antagonists, and orchiectomy are equally effective 
in controlling prostate cancer. There is limited evidence that orchiectomy 
and GnRH antagonists are safer than LHRH agonists because they are 
associated with fewer cardiac events, especially in men with known 
cardiovascular disease. 
Combined androgen blockade—defined as treatment with castration and a 
first generation nonsteroidal antiandrogen. Combined androgen blockade 
provides limited benefit over castration alone (see page 236). 
Monotherapy—defined as the use of only a one medication for ADT. 
Neoadjuvant—before curative therapy. 
Adjuvant—after curative therapy. 
Castration naive—defined as no previous treatment with castration. 
Castration sensitive prostate cancer (CSPC)—defined as prostate cancer 
that has not been previously treated with castration (castration naive) or 
that is responding to castration (i.e. the PSA and cancer volume are not 
increasing). CSPC is also called “hormone sensitive prostate cancer.” 
Castration resistant prostate cancer (CRPC)—defined as prostate cancer 
that is no longer responding to castration (i.e. PSA and/or cancer volume is 
increasing) even though serum testosterone is < 50 ng/dl. 
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Summary of Androgen Deprivation 
1. Surgical 
a. Bilateral orchiectomy 
b. Hypophysectomy 
c. Bilateral adrenalectomy 
2. Pharmacological 
Estrogens 
. Progestins 
. Prolactin antagonists 
. LHRH agonists 
. GnRH antagonists 
Inhibitors of androgen synthesis 
. Anti-androgens—non-steroidal or steroidal 
h. 5a-reductase inhibitors 
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Surgical Androgen Deprivation 


Bilateral Orchiectomy (Surgical Castration) 

1. Orchiectomy is the gold standard for androgen deprivation. Castrate 
testosterone levels occur 2-12 hours postoperatively. 

2. Mechanism of action—removes the testis as a source of testosterone. 

3. Orchiectomy eliminates > 90% of circulating androgens (the remaining 
androgens arise from the adrenal gland). 

4. Advantages—low cost, does not require compliance with medication to 
maintain castration. 

5. Orchiectomy does not cause a testosterone flare or microsurges. 

6. Side effects—see page 293. 


Hypophysectomy (Ablation of the Pituitary) 
1. Mechanism of action—the source of LH and ACTH is removed; therefore, 
testicular and adrenal androgen production is inhibited. 
2. Not used anymore—pharmaceuticals are now used instead. 


Bilateral Adrenalectomy 
1. Mechanism of action—removes the adrenals as a source of androgen. 
2. Not used anymore—pharmaceuticals are now used instead. 


Pharmacological Androgen Deprivation 


Estrogens 
1. Mechanism of action— inhibits the hypothalamic-pituitary axis, which 
decreases luteinizing hormone (LH) secretion and, therefore, decreases 
testosterone production. Estrogens increase serum prolactin, but they do 
not cause a testosterone flare. Testosterone reaches castrate levels in 
approximately 10-14 days (range =10-60 days). 

. Examples—diethylstilbestrol (DES), Premarin®, estradiol. 

. Side effects—embolic (pulmonary embolism, deep venous thrombosis, 
stroke), cardiac (myocardial infarction), peripheral edema, painful 
gynecomastia, erectile dysfunction, weight gain, and altered fat 
distribution. Estrogens do not cause hot flashes or osteoporosis. 

4. When using estrogens, consider prescribing an anticoagulant (such as 
aspirin or coumadin) to reduce the potential for embolic complications. 

. DES 3-5 mg/day has significant cardiovascular risk. DES 1 mg/day delays 
the progression of advanced prostate cancer, but has a much lower 
cardiovascular risk. However, castrate testosterone levels are not reliably 
reached with 1 mg per day. DES may also be given IV. 
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Progestins 

1. Mechanism of action—inhibits the hypothalamic-pituitary axis, which 
decreases LH secretion and, therefore, decreases testosterone production. 
Progestins do nof increase serum prolactin. 

2. Progestins cause a transient reduction in serum testosterone, but then there 
is a gradual rise in testosterone (i.e. there is an escape phenomenon). Thus, 
they are usually not used alone to treat prostate cancer. 

3. These agents do not cause hot flashes. 

4. Examples—megestrol acetate (Megace®), cyproterone acetate 
(cyproterone is not available in the United States). 


Luteinizing Hormone Releasing Hormone (LHRH) Agonists 

1. Mechanism of action—stimulation of LHRH receptors in the pituitary 
produces an initial increase in LH and FSH, which causes an initial 
increase in testosterone ("testosterone flare", see page 292). Further LHRH 
agonism suppresses LH and FSH secretion, resulting in a decrease in 
testosterone. Testosterone reaches castrate levels within 30 days. 
Stimulation of the LHRH receptor with subsequent doses causes a 
testosterone microsurge in approximately 10% of cases. 

2. Examples—leuprolide (Lupron®, Eligard™), histrelin (Vantas™), 

goserelin (Zoladex®), triptorelin (Trelstar®). For dosing, see page 746. 

. Testosterone flare can make tumor-related symptoms worse. See page 292. 

. Side effects—see Morbidity From Medical or Surgical Castration, 
page 293. 

. When stopping an LHRH agonist, the time it takes for testosterone to 
normalize is longer in men who are older and in men who undergo a long 
duration of LHRH agonist therapy. In men who stop an LHRH agonist 
after 2 years of use, the testosterone returns to normal or to baseline in only 
72% of men by 3 years after the last dose (with a median time to recovery 
of 22 months). 


Gonadotropin Releasing Hormone (GnRH) Antagonists 
1. Mechanism of action—blocking GnRH receptors in the pituitary decreases 

LH, FSH, and testosterone. GnRH antagonists do not cause a flare or 

microsurges. They also achieve a castrate level of testosterone faster than 

LHRH agonists. 

2. Examples—degarelix, relugolix, abarelix. 

a. Degarelix (Firmagon®)—degarelix achieves a castrate level of 
testosterone in > 95% of men by 3 days after the initial injection without 
causing a testosterone flare. At one year, degarelix and an LHRH agonist 
are equally effective. Injection site irritation is more common with 
degarelix than with LHRH agonists (40% versus < 3%). For dosing, see 
page 748. 

b. Relugolix (Orgovyx™)—telugolix achieves a castrate level of 
testosterone in > 95% of men by 15 days after the initial injection 
without causing a testosterone flare. Relugolix is the only oral agent that 
is used for medical castration. For dosing, see page 750. Relugolix can 
have drug interactions with abiraterone and antiandrogens. 

Abarelix is no longer available in the United States. Abarelix has a 

cumulative risk of systemic allergic reaction, and 30-40% of men stop 

responding to abarelix by the end of the first year of treatment. 

3. Side effects—see page 293. 

4. There is limited evidence that orchiectomy and GnRH antagonists are safer 
than LHRH agonists because they are associated with fewer cardiac 
events, especially in men with known cardiovascular disease. 
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Inhibitors of Androgen Synthesis 
1. Ketoconazole 

a. Mechanism of action—ketoconazole is a competitive inhibitor of several 
cytochrome P450 enzymes, including 118 hydroxylase and CYP 17 (a 
complex that contains 17-а-ћудгохујазе and C17, 20-lyase). 

i Inhibition of CYP17 reduces synthesis of androgen in the adrenal 
glands and the testicles. 

Inhibition of 118-hydroxylase reduces synthesis of aldosterone and 

glucocorticoid in the adrenal glands. Thus, glucocorticoid and 

mineralocorticoid replacement is recommended when using 
ketoconazole. 

b. Castrate levels of testosterone may occur by 8 hours after a 400 mg oral 
dose. The effects are dose dependent (testosterone is diminished with 
800 mg/day, and eliminated with 1600 mg/day). 

c. Side effects—hepatotoxicity, weakness, lethargy, nausea, vomiting, 

decreased libido. The dose limiting side effect is nausea/vomiting. 

Adult dose = ketoconazole 400 mg po TID [Tabs: 200 mg] with a steroid 

(e.g. hydrocortisone 10 mg po TID or prednisone 5 mg po BID). Side 

effects may be reduced by starting ketoconazole at 200 mg po TID and 

increasing the dose to 400 mg po TID as tolerated. 
e. Requires stomach acid for dissolution and absorption. Therefore, give 
all gastric acid blockers 2 hours after the ketoconazole dose. 
f. Ketoconazole decreases warfarin metabolism. 
g. Avoid use with hypoglycemic agents (causes severe hypoglycemia). 

2. Abiraterone (Zytiga®) 

a. Both abiraterone and ketoconazole inhibit CYP17; however, they differ 
in the following ways: 

i. Abiraterone is a selective inhibitor of CYP17, whereas ketoconazole 
is a nonselective inhibitor of several cytochrome complexes 
(including CYP17 and 118 hydroxylase). 

ii. Abiraterone is a potent inhibitor of CYP17, whereas ketoconazole is 
a weak inhibitor of CYP17. 

iii. Abiraterone is an irreversible inhibitor, whereas ketoconazole is a 
reversible competitive inhibitor. 

iv. Abiraterone increases aldosterone (because it inhibits only CYP17), 
whereas ketoconazole decreases aldosterone (because it also inhibits 
118 hydroxylase). 

b. For details on Abiraterone, see page 239. 

3. Aminoglutethimide 
a. Mechanism of action—aminoglutethimide blocks the transformation of 

cholesterol to pregnenolone by inhibiting a cytochrome P-450 enzyme 

called CYP11A1 (also called P450scc), which reduces the synthesis of 
glucocorticoids, aldosterone, and androgens. Thus, glucocorticoid and 
mineralocorticoid replacement is required when using 
aminoglutethimide. This medication is largely of historical interest is 
typically not used anymore. 

b. Side effects—hypotension, nausea, vomiting, fatigue, anorexia, 
depression, edema, skin rashes. 

c. Adult dose = aminoglutethimide 250 mg po q 6 hours. 
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Prolactin Antagonists 
1. Mechanism of action—blocks prolactin secretion by the pituitary. 
2. In those who are no longer responsive to standard hormone therapy, these 
agents can relieve symptoms, especially bone pain. 
3. Examples—bromocriptine, levodopa. 
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5-a-reductase Inhibitors (SARIs) 
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For treatment of prostate cancer, the NCCN guideline states that there is no 
proven benefit to adding a 5a-reductase inhibitor to standard androgen 
deprivation. 


. In general, the use of SARIs to prevent progression during surveillance of 


prostate cancer is not recommended. The REDEEM trial randomized men 
with low risk prostate cancer (cT1-T2a, Gleason score = 5 or 6, and 

PSA < 11) to placebo or dutasteride 0.5 mg po q day. Follow up 12-core 
prostate biopsies were performed at 18 and 36 months. After 3 years, 
dutasteride did not alter progression to Gleason grade 4 or to cancer 
comprising > 50% of the tissue in a positive core. Dutasteride appeared to 
reduce the risk of having > 4 cores involved with cancer, but the difference 
was not statistically significant. This study was underpowered and could 
not adequately assess pathological endpoints. However, retrospective data 
with long term follow up suggests that SARI may reduce pathologic 
progression during surveillance. 

For details on 5a-reductase inhibitors, see page 318. 


Nonsteroidal Antiandrogens 


1. 


m 


A 


5. 


Mechanism of action—antiandrogens inhibit the androgen receptor (they 
prevent the binding of DHT and testosterone to the androgen receptor). 
Androgen receptors in the pituitary and hypothalamus are also blocked, 
which prevents androgens from engaging in negative feedback and leads to 
an increase in the serum level of LH. Thus, adrenal and gonadal androgen 
production actually increases. 

Libido and potency are preserved because testosterone is not reduced. 
Excess testosterone may be converted to estrogen by aromatase (which is 
in adipose tissue), resulting in gynecomastia. 


. First generation antiandrogens (flutamide, bicalutamide, nilutamide)—for 


more details, see page 241. 
a. Flutamide (Eulexin®) 
* Flutamide half life — 6-8 hours. 
* Adult dose — flutamide 250 mg po TID [Caps: 125 mg]. 
* Side effects—hepatotoxicity, gynecomastia, diarrhea, nausea, and 
vomiting. Gastrointestinal side effects are the dose limiting factor. 
b. Bicalutamide (Casodex®) 
* Bicalutamide half life — approximately 5.8 days. 
* Adult dose — bicalutamide 50 mg po q day [Tabs: 50 mg]. 
* Side effects-similar to flutamide but less gastrointestinal effects. 
c. Nilutamide (Nilandron™) 
* Nilutamide half life — approximately 45 hours. 
* Adult dose — nilutamide 300 mg po q day for 30 days, then 150 mg po 
q day thereafter [Tabs: 50 mg]. 
* Side effects—visual disturbances, alcohol intolerance, rarely 
interstitial pneumonitis, nausea, vomiting. 
Second generation antiandrogens (enzalutamide, apalutamide, 
darolutamide)—see page 242. 


Steroidal Antiandrogens 
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Mechanism of action—inhibits binding of DHT and testosterone to the 
nuclear androgen receptors, inhibits 5a.-reductase, and has negative 
feedback on the hypothalamic-pituitary axis. 

Side effects—include weight gain. 

Examples—megestrol acetate (Megace®), cyproterone acetate 
(cyproterone is not available in the United States). 
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mpact of Castration on Prostate Tissue and Testosterone 
Testosterone Flare and Clinical Flare LHRH agonist 
adminictered 


1. Flare is caused by LHRH agonists. When an LHRH 


aaministerca 
agonist is started, testosterone increases temporarily 
(“testosterone flare”), which can worsen cancer 
related signs and symptoms (“clinical flare”). 
Symptoms that may occur during clinical flare include 
bone pain, spinal cord compression, and urinary 
obstruction. The increase in testosterone over baseline 
peaks in 3-4 days and lasts for approximately 7 days. 

2. Flare is not caused by orchiectomy, antiandrogens, 

GnRH antagonists, or estrogens. 

. Flare can be prevented by using one of the following options. 

a. Use orchiectomy or a GnRH antagonist instead of an LHRH agonist. 

b. Start an antiandrogen before the LHRH agonist—antiandrogens prevent 
clinical flare by blocking the androgen receptor, but they do not prevent 
the testosterone flare. Most commonly the antiandrogen is started either 
7 days before or at the same time as the LHRH agonist, and then 
continued for 4 weeks. Theoretically, it may be beneficial to achieve a 
steady state antiandrogen level, which can be achieved by starting the 
antiandrogen 4 half lives before starting the LHRH agonist. 

• Start flutamide > 32 hours before the LHRH agonist (Ту = 6-8 hours) 
* Start nilutamide > 8 days before the LHRH agonist (Туу = 45 hours) 

e Start bicalutamide > 24 days before the LHRH agonist (Ту = 6 days) 
Start ketoconazole before the LHRH agonist—since ketoconazole may 
take up to 72 hours to maximally block testosterone production, consider 
starting it at least 3 days before the LHRH agonist. 


rm Flare 


Testosterone 


~ 


о 


Testosterone Level During Androgen Deprivation Therapy 

1. Chance of achieving castrate testosterone 
a. Orchiectomy—usually achieves and sustains T < 20 ng/dl. 

b. LHRH agonists—7% of men fail to achieve nadir T < 20 ng/dl and 1% 
fail to achieve a nadir T < 50 ng/dl. 
c. GnRH antagonists—failure to achieve nadir T < 50 ng/dl is < 1%. 

2. Testosterone microsurge (breakthrough)—a temporary increase in 
testosterone that occurs immediately after a scheduled non-initial dose of 
LHRH agonist during continuous ADT. Testosterone microsurges occur in 
10% of men receiving a LHRH agonist. 

a. Retrospective data suggests that men with a microsurge T > 20 ng/dl 
have a higher risk of progressing to castration resistant prostate cancer. 
b. Microsurges do not occur with GnRH antagonists or orchiectomy. 


Therapy for | Initial Dose: | Subsequent Doses: Usual Time to 
Prostate Cancer T Flare T Microsurge§ Castrate T (range)° 
Orchiectomy No No 3 hours (2-12 hours) 
Ketoconazolet No Unknown 8 hours (8-72 hours) 
LHRH agonists Yes | Yes (~10% of the time) 30 days 
у Degarelix: 3 days, 
GnRH antagonists No No nds golix: 15 C de 
Intravenous DES} No Unknown * 
Oral DES No Unknown (10-60 days) 


T = testosterone; DES = diethylstilbestrol 


1 At a dose of 400 mg po а 8 hours. 
1 Ata dose of 1 gram ГУ q 24 hours. 


§ Microsurge is defined as T > 50 ng/dl. 
? Castrate T is defined as T « 50 ng/dl. 


* Produces approximately 50% decrease in T within 24 hours. 
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Pathologic Changes in the Prostate From Androgen Deprivation 
1. The most common pathological changes include: 
a. Atrophy of the glands—this compresses the basal cells closer so they 
look multi-layer (i.e. basal cell prominence). 
b. Decreased gland density. 
c. Increased fibromuscular stroma. 
2. Other changes that can also be seen—apoptosis (cell death), nuclear 
pyknosis (dense nuclei), intracytoplasmic vacuolization, inflammation. 
3. Necrosis is rarely seen. 


Morbidity From Medical or Surgical Castration 


General Information 
1. The side effects from castration increase with the duration of treatment. 

2. Androgen deprivation with castration may increase the risk of 

a. Changes in body habitus—including gynecomastia (see page 294), 
testicular atrophy, loss of muscle mass (decreased lean body weight), 
weight gain (obesity), and increased subcutaneous fat. 

b. Adverse lipid profile—elevated total cholesterol, LDL, triglycerides, 
and HDL. Most lipid changes occur within 3 months of castration. 

c. Diabetes (insulin resistance)—castration can increase fasting insulin 
level and generate a small increase in glycosylated hemoglobin. The risk 
increases within 4 months of castration, but does not appear to 
progressively increase with a longer duration of therapy. 

d. Cardiovascular disease—cardiovascular risk may arise from castration 
induced hyperlipidemia, insulin resistance, and obesity. The AHA/ACS/ 
AUA advisory states “whether an association (or an actual cause-and- 
effect relationship) between ADT use and cardiovascular events and 
mortality exists remains controversial". 

i. LHRH agonists and bilateral orchiectomy may increase the risk of 
coronary artery disease, heart attack, prolonged QT interval, sudden 
cardiac death, and death from cardiovascular causes. 

i. The risk of cardiac mortality from ADT may be highest in men with a 
history of congestive heart failure or myocardial infarction caused by 
coronary artery disease. 

iii. There is limited evidence that orchiectomy and GnRH antagonists are 
safer than LHRH agonists because they are associated with fewer 
cardiac events, especially in men with known cardiovascular disease. 

е. Anemia—normocytic anemia (normal MCV). Hemoglobin may decline 

within the first month after castration and often reaches its nadir by 6 

months after castration. This anemia can be corrected by either stopping 

androgen deprivation or by administering erythropoietin. 

f. Fatigue—may be caused by anemia or low testosterone. 

g. Osteoporosis—see page 295. 

h. Periodontal disease—no increase in cavities, but there is a higher risk of 
plaque, gingival recession, and other indicators of periodontal disease. 

i. Sexual dysfunction—decreased libido and erectile dysfunction. 

j. Infertility 

k. Hot flashes—hot flashes can be frequent and bothersome. 

l. Cognitive deficits—recent data suggests that androgen deprivation may 
cause cognitive deficits such as impaired memory. 

3. Long term castration may reduce the risk death from prostate cancer, but it 
may increase the risk of death from other causes (such as cardiovascular 
disease). Thus, long term androgen deprivation may not improve overall 
survival. 
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Testing for Side Effects in Men Receiving Androgen Deprivation 

1. Cardiovascular risk factors—the AHA/ACS/AUA advisory recommends 
periodic follow up including blood pressure, lipid profile, and blood 
glucose. Because metabolic changes tend to occur within the first 3 months 
after castration, it is reasonable to conduct the initial evaluation starting 
3-6 months after castration. The interval of subsequent evaluations is at the 
discretion of the physician. 

2. Osteoporosis—the NOF recommends a DEXA scan at the time of 
castration and at least every 2 years thereafter to assess bone mineral 
density (see page 295). 

3. Anemia—it may be prudent to monitor the blood count for anemia. 


Hot Flashes 
1. Hot flashes can be caused by LHRH agonists, GnRH antagonists, bilateral 

orchiectomy, and nonsteroidal antiandrogens. 

2. Estrogens and progesterones do not cause hot flashes. In fact, they are used 
to prevent hot flashes. 
3. Preventing hot flashes 
a. Progesterone—megestrol acetate 20 mg po BID is one of the most 
effective regimens, and has the least side effects. Titrate the dose as 
necessary. Weight gain is common. 

. Estrogen—estrogens may cause painful gynecomastia, thrombosis, and 
cardiac side effects. Examples include: transdermal estradiol 0.05-0.10 
mg patch applied twice a week; diethylstilbestrol 0.5 mg po q day. 

c. Clonidine—venlafaxine appears to be more effective. 

d. Venlafaxine—starting dose is often 37.5 mg/day. If necessary, it can be 
titrated up to 75 mg/day. Other serotonin reuptake inhibitors (such as 
paroxetine, sertraline, and fluoxetine) have also been used. 

e. Vitamin E 800 IU po q day—long-term use (> 1 year) of more than 400 
IU per day may increase the risk of heart failure and mortality. 

f. Gabapentin 

g. Acupuncture 

Gynecomastia from Androgen Deprivation 

. Gynecomastia (GM) is enlargement of the breasts. GM can be painful. 

2. GM can be caused by medical castration, surgical castration, 
antiandrogens, 5a-reductase inhibitors, and estrogens. 

3. GM is more common with estrogens and antiandrogens than with medical 
or surgical castration. 5a-reductase inhibitors rarely cause GM. 

4. GM may resolve after stopping androgen deprivation. However, it is more 

likely to resolve when the duration of therapy is short (e.g. < 6 months). 

. Evaluation includes a breast and lymph node exam. Classify the breast size 

by Tanner stage or by measuring the breast. A mammogram and biopsy 

may be indicated in men with a family history of breast cancer, focal breast 
enlargement/pain, or a suspicious breast exam (lump, dimple, etc.). 

Treatment of benign GM from androgen deprivation 

a. If possible, stop the causative agent. 

b. External beam radiation (XRT)—a single fraction of 12-15 Gy to the 
breasts before administering an antiandrogen or an estrogen has been 
shown to decrease the risk of GM. The long-term risks of breast XRT are 
unknown and some patients still develop GM. 

c. Tamoxifen—10 to 20 mg po per day can reduce breast size and pain. It is 
most effective when it is started before or soon after GM develops. 

d. Breast reduction surgery (liposuction or excision of tissue)—reduces 
breast size and can reduce breast pain. Surgery is often necessary when 
GM is severe (Tanner stage > III) or long standing (> 1 year). 
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Osteoporosis from Androgen Deprivation 


General Information 
1. Osteoporosis is defined as low bone mineral density (BMD) and reduced 

bone mass that weakens the bones and increases the risk of bone fracture. 

. Medical and surgical castration can cause osteoporosis. Antiandrogen 
monotherapy and estrogens to do not cause osteoporosis. 

- Most of the bone loss from androgen deprivation therapy (ADT) occurs 
within the first year of therapy. 

- A longer duration of ADT is associated with a greater decline in BMD and 

a higher risk of skeletal fractures. 

a. Bone density may decline as much as 10% during the first year of 
therapy and by 1-3% per year thereafter. 

b. Men on long-term ADT have at least a 5 fold higher risk of osteoporosis 
related fractures than healthy, age-matched controls. Some fractures 
occur during the first year of ADT. Pathologic fractures in men 
receiving ADT have been correlated with decreased overall survival. 

c. Most osteoporosis related fractures are caused by falling. ADT causes 
fatigue and reduced muscle mass, which may increase the risk of falling. 

. Men about to undergo ADT have a lower BMD than healthy age matched 
controls. Thus, they are at risk for osteoporosis even before ADT is started. 
Osteoclast inhibitors (such as bisphosphonates and denosumab) reduce the 
risk of osteoporosis and skeletal fractures in men on ADT. 
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Testing for Osteoporosis in Меп on ADT 

1. History and physical exam—including assessment for risk factors. Since 
most osteoporosis related fractures are caused by falling, it is important to 
assess the patient risk for falling and for osteoporosis. 

a. Risk factors for osteoporosis—hypogonadism, current smoking, high 
caffeine intake, alcohol intake (> 3 drinks a day), steroid use, physical 
inactivity, thin body habitus, older age, vitamin D deficiency, low 
calcium intake, chronic metabolic acidosis. 

b. Risk factors for falling—urinary urgency or frequency (causes more 
visits to the bathroom, and thus increases the circumstances when a fall 
can occur), impaired mobility, muscle weakness, poor balance, 
medications causing sedation or dizziness, orthostatic hypotension, 
impaired vision, impaired cognition, arrhythmias, previous falls. 

2. Blood tests may be considered—blood tests may include serum calcium, 
creatinine, and vitamin D 25-OH. 

3. Bone mineral density (BMD)—usually measured using dual energy x-ray 
absorptiometry (DEXA). BMD correlates with bone strength and risk of 
future fracture. Fracture risk increases exponentially as BMD decreases. 

4. BMD from DEXA is reported using 3 measures 
a. Grams of mineral per area of bone scanned (2/спл?). 

b. Z-score—the difference between the patient’s actual BMD and the 
expected BMD for the patient’s age and gender (expressed in standard 
deviations above or below the mean). 

c. T-score—the difference between the patient's actual BMD and the BMD 
of a young normal patient of the same gender (expressed in standard 
deviations above or below the mean). 

5. The World Health Organization Fracture Risk Algorithm (FRAX®) 
provides the 10-year estimated risk of fracture for men based on BMD. 
FRAX? risk estimates can be determined using the online calculation tool 
or paper charts at the FRAX® website (www.shef.ac.uk/FRAX/). 
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Treatment of Osteoporosis in Men on ADT (Based on NOF Guideline) 
1. Recommendations for all patients on long-term androgen deprivation 
a. DEXA at baseline and at least every two years thereafter to assess BMD. 
b. Adequate dietary intake of vitamin D and calcium—the recommended 
intake is vitamin D3 800-1000 IU po q day and at 1000-1200 mg 
calcium po q day (supplements may be necessary to achieve this). 

. Reduce risk factors for osteoporosis—stop smoking, minimize alcohol 
and caffeine intake, avoid steroid use, and engage in weight bearing and 
muscle strengthening exercise. 

d. Minimize the risk of falling—in men with urinary urgency or frequency, 
consider using a portable handheld urinal, a condom catheter, diapers, or 
a bedside commode. 

2. The National Osteoporosis Foundation (NOF) recommends treatment of 
osteoporosis when any of the following criteria are met. 

a. DEXA T-score « -2.5 in the femoral neck, lumbar spine, or total hip. 

b. DEXA T-score between -1.0 and -2.5 in the femoral neck, lumbar spine, 
or total hip with either of the following criteria 
i. 10-year probability of hip fracture > 3% (based on FRAX®). 

ii. 10-year probability of any major osteoporosis related fracture > 20% 
(based on FRAX?). 

c. Vertebral or hip fracture 

. When treatment of men on ADT is indicated based on the NOF 
recommendations above, start denosumab or a bisphosphonate. 

a. Denosumab—FDA approved to increase BMD in men who are 
receiving ADT and who are at high risk for skeletal fracture. 

b. Bisphosphonates—zoledronic acid and alendronate have both been 
shown to increase bone mineral density specifically in men on ADT. 
Both drugs are FDA approved to treat men with osteoporosis regardless 
of the cause (thus, they are not specifically restricted to men on ADT). 

. After treatment for osteoporosis is started, the NOF recommends obtaining 
a DEXA in 1 to 2 years, and then every 2 years thereafter. 


Denosumab 60 mg (Prolia®) 

1. Denosumab 60 mg subcutaneous injection every 6 months is FDA 
approved to increase bone mass in men receiving androgen deprivation for 
non-metastatic prostate cancer and who are at high risk for skeletal 
fracture. At a higher dose and frequency (120 mg subcutaneous injection 
every 4 weeks), denosumab is FDA approved to prevent skeletal related 
events in patients with solid tumors that are metastatic to bone (see 
page 259). 

2. Mechanism of action—denosumab is a monoclonal antibody that binds to 
RANK ligand and prevents it from activating the RANK receptor; thus, 
denosumab prevents bone resorption by inhibiting osteoclast activity. 

. Compared to placebo, Denosumab 60 mg significantly improves bone 

mineral density and reduces the incidence of new vertebral fractures (1.5% 

vs. 3.994) over 3 years of treatment. 

Prior to treatment 

a. Check calcium level and correct hypocalcemia. 

b. Perform routine oral examination. Dental examination and appropriate 
preventative dentistry should be considered in patients with poor oral 
hygiene, periodontal disease, dental implants, recent dental/oral surgery, 
or other risk factors that may increase osteonecrosis of the jaw. 
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5. Dose in men at high risk for fracture receiving androgen deprivation for 
non-metastatic prostate cancer —denosumab 60 mg subcutaneous injection 
(in upper thigh, upper arm, or abdomen) every 6 months, with oral 
administration of at least 1000 mg calcium daily and at least 400 IU 
vitamin D3 daily. 

. Side effects 
2. The most common side effects are arthralgia, back pain, and 

nasopharyngitis. 

b. Denosumab 60 mg causes severe hypocalcemia in < 2% of patients. 
Patients on dialysis or with creatinine clearance « 30 ml/min have a 
higher risk of hypocalcemia. 

c. Denosumab 60 mg may cause severe hypophosphatemia. 

d. Denosumab 60 mg rarely causes osteonecrosis of the jaw (« 196). 

. During therapy 
a. In men with renal insufficiency, monitor calcium, phosphate, and 

magnesium. 

b. Monitor for symptoms of osteonecrosis of the jaw (pain, numbness, or 

swelling in the jaw or inside the mouth). 

Preventative dentistry is recommended during therapy. Stopping 

denosumab 60 mg for invasive dental procedures should be considered 

on an individual basis. 

Patients should be transitioned to another antiresorptive agent if 

denosumab 60 mg is discontinued because vertebral fractures have been 

reported after stopping denosumab 60 mg. When denosumab is stopped, 
bone turnover increases above pretreatment level for about 24 months after 
the last dose of denosumab 60 mg. 
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PROSTATE SPECIFIC 


А Т T 
ANTIGEN (PSA) 


General Information 

. PSA, a glycoprotein in the kallikrein family, is produced by the prostate 

epithelial cells and deposited in the seminal fluid. 

2. PSA acts as a serine protease and cleaves semenogelin, a protein in 
seminal fluid. Cleavage of semenogelin reduces semen viscosity (i.e. it 
causes semen liquefaction) and leads to greater sperm motility. 

3. The mechanism by which PSA enters the systemic circulation in unknown. 
The PSA blood test measures the concentration of PSA in the circulation. 

4. In the circulation, total PSA = free PSA + complexed PSA. Complexed 

PSA is bound to other proteins (mostly to o.1-antichymotrypsin, with а 
smaller amount bound to «2-macroglobulin), whereas free PSA is not 
bound to other proteins. 

. PSA half life is approximately 2.2 to 3.2 days. 

. PSA does not vary during the day (no variance with circadian rhythms). 

7. PSA is androgen dependent (its production is stimulated by androgens). 


Conditions That Can Alter The PSA Level 
1. Conditions that can elevate total PSA 

a. Prostate cancer 

b. Benign prostatic enlargement (BPH) 

c. Infections (prostatitis, bacterial cystitis)—antibiotic treatment will cause 
the PSA to decline in nearly 30% of men with chronic prostatitis. 

d. Prostate manipulation or trauma within the past several days (e.g. 
cystoscopy, urethral catheterization, prostate massage, prostate biopsy, 
bicycling). Prostate exam (without excessive prostate pressure) does not 
alter PSA appreciably. 

e. Ejaculation within a few days before the test may increase PSA levels. 

f. PSA increases with age. 

Conditions that can reduce total PSA 

a. 5a-reductase inhibitors (finasteride, dutasteride) typically reduce total 
PSA by approximately 50% after 6-12 months of treatment, although the 
maximum PSA reduction and the time to reach it are highly variable. 
These medications usually do not alter the percent free PSA. Using a 
5a-reductase inhibitor appears to improve the ability of PSA to predict 
the presence of prostate cancer, particularly high grade cancers. Men 
whose PSA does not decline by 50% within 12 months after starting a 
5a-reductase inhibitor or whose PSA rises while on a 5o.-reductase 
inhibitor have a higher risk for prostate cancer; therefore, prostate 
biopsy is often recommended in these men. 

b. Low serum testosterone—e.g. hypogonadism, testosterone lowering 

medications (e.g. ketoconazole, LHRH agonists, antiandrogens). 

. Prostatic surgery—for surgery that removes or destroys part of the 
prostate, PSA may rise immediately after surgery because of prostate 
manipulation, but with longer follow up, PSA usually declines. 

d. Prostate radiation often elevates PSA during and immediately after 

radiation; however, with longer follow up, PSA usually declines. 
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3. Hemodialysis and peritoneal dialysis do not alter total PSA, but they do 
alter free PSA. Therefore, free PSA should not be used in dialysis patients. 

4. There are several different PSA assays. The PSA can vary by up to 2596 
between different assays; thus, PSA values from different assays are not 
interchangeable. There is no reliable conversion factor between assays. 

BPH and PSA 

1. In men with BPH, a high PSA increases the risk of prostate growth, 
deterioration of urinary symptoms, low urine flow rate, acute urinary 
retention, surgery for BPH, and BPH progression. 

2. In men with BPH, serum PSA is proportional to prostate volume. Thus, 
men with larger prostates tend to have a higher PSA. 


Prostate Cancer and PSA 


Using PSA to Screen for Prostate Cancer—see page 172. 
Risk of Prostate Cancer Based on PSA—see page 184. 


Prostate Cancer and Pre-treatment РЅА —ѕее page 198 and page 201. 
Prostate Cancer and Post-treatment PSA—see page 231. 

PSA Kinetics 

1. PSA doubling time (PSADT) versus PSA velocity (PSAV) 
a. PSAV is based on the assumption that PSA increases in a linear fashion, 
and it can be calculated using a simple formula. 
PSA, = Ist PSA (ng/ml) 
PSA;-PSA, РЅАз-РЅА, \|РЗА2= 2nd PSA (ng/ml) 
PSAV = 0.5 x + 


PSA; = 3rd PSA (ng/ml) 
Time, = years from PSA, to PSA, 
Time; = years from PSA, to PSA4 


b. PSADT is the number of months it takes for the PSA to double. PSADT 
is based on the assumption that PSA increases in an exponential fashion. 
The calculation of PSADT is complex and usually requires a 
sophisticated computer algorithm. 

At least 3 PSA values are required to calculate PSA kinetics. The PSA 
values must be far enough apart in time to reflect meaningful changes 
(e.g. at least 3 months apart when PSA kinetics are used for prostate 
cancer screening, and at least 1 month apart when used for advanced 
prostate cancer). PSA kinetic calculations may be more reliable when 
using a greater number of PSA values. 

d. A short PSADT and a high PSAV are indicators of poor prognosis. 

2. PSA doubling time (PSADT) 

a. In men with biochemical relapse after curative therapy, local recurrence 
is more likely when the PSADT is long (e.g. > 1 year), whereas systemic 
recurrence is more likely when PSADT is short (e.g. < 6 months). 

b. In men with biochemical recurrence after curative therapy (MO with 
rising PSA) or with metastatic disease (M1), PSADT < 3 months (at any 
time before or after castration) is associated with a higher risk of death 
from prostate cancer. Prognosis improves as the PSADT increases. 

3. PSA velocity (PSAV) 

a. PSAV can be used for prostate cancer screening (see page 182). 

b. Men with a pretreatment PSAV > 2 ng/ml/yr before curative therapy are 
more like to have high grade tumors, high T stage, and lymph node 
metastasis. They are also more likely to recur and more likely to die from 
prostate cancer. 
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(see also antiandrogens) 
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pathologic effects of 293 
with prostatectomy 219 
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anejaculation 549 
angiomyolipoma (see renal tumors) 
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anorectal canal 475 
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repair) 
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antiandrogen withdrawal 241 
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prophylactic 726 
anticholinergic 319, 339, 344t 
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aromatase 241, 291, 573 
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renal 11t 
artificial urinary sphincter 359t, 362, 
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aspermia (see ejaculation, absent) 
assisted reproduction 576 
asymptomatic inflammatory 
prostatitis (see prostatitis, 
asymptomatic) 
atezolizumab 83 
atypical adenomatous hyperplasia 
169 
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bacterial cystitis (see cystitis) 
bacterial nephritis 652, 657t 
bacterial prostatitis (see prostatitis, 
bacterial) 
bacterial vaginosis 661t, 662 
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balanitis xerotica obliterans 120 
balanoposthitis 663 
Balkan nephropathy 92 
BCG 69, 99 
(see also bladder tumors, 
intravesical therapy, BCG) 
Beckwith-Wiedemann syndrome 42 
Behcet's disease 659 
bell-clapper deformity 587 
benign prostatic hyperplasia 312 
bladder outlet obstruction 312 
treatment 315 
work up 314 
beta-3 agonist 343, 344t 
beta-HCG (see testicular tumors, 
tumor markers) 
beta-human chorionic gonadotropin 
(see testicular tumors, tumor 
markers) 
beta-lactam 626 
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bevacizumab 29 
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Bilharzial infection (see 
Schistosoma haematobium) 
biofeedback 334 
biofilms 630 
Birt-Hogg-Dubé 5, 9, 11t 
bisphosphonate 258, 296 
bladder 
compliance 303, 310 
embryologic origin 476 
function 303 
neural control of 303, 305t 
sensation 310 
bladder biopsies 
endoscopic resection (see bladder 
tumors, endoscopic resection) 
random 53, 78 


bladder leak point pressure 309 
bladder neck contracture (see 
stricture, bladder neck) 
bladder stones (see urolithiasis, 
bladder) 
bladder training 333 
bladder tumor antigen 116 
bladder tumors 49 
adenocarcinoma 55 
carcinoma in situ 59, 59 
cystectomy (see cystectomy) 
etiology 49 
grade 58, 95 
in diverticulum 65 
intravesical therapy 65 
BCG 66t, 69, 747 
chemotherapy 66t, 66 
interferon 72 
maintenance therapy 66t, 71 
metastatic from bladder 56 
metastatic to bladder 49, 55 
nephrogenic adenoma 54 
pheochromocytoma 78 
presentation 50 
random bladder biopsies 53, 78 
recurrence 84 
squamous cell carcinoma 49, 54 
stage 57 
survival 71t, 75t, 80t 
treatment 59 
bladder sparing 80t 
urachal 55 
urothelial carcinoma 49, 56 
bleomycin 130, 147, 151 
blood-testis barrier 554 
blue bag syndrome 633 
Boari flap 607, 609, 610 
bone marrow transplant 152 
bone scan 462 
clear cell sarcoma 45 
prostate cancer 199, 199t, 232, 
462 
Bosniak classification (see renal 
cysts, Bosniak classification) 
Botulinum 345 
bowel preparation 730 
bowel-bladder dysfunction 501 
Bowen's disease 120 
Bowenoid papulosis 119 
BRCA mutations 167 
bromocriptine 290, 539 
BTA 116 
bulbocavernosus reflex 311t, 331, 
510 
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bulking agent injection 356, 359t, 
3631, 370 

Burch procedure 360 

Buschke-Lowenstein tumor 119, 690 
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cabazitaxel 246 
calculus (see urolithiasis) 
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697 
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capacitation 554 
carboplatin 146, 146t, 151 
Cardura( (see doxazosin) 
Casodex® (see bicalutamide) 
catheter 
biofilms 630 
encrustation 404, 409 
urinary infection 630 
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Caverject® (see alprostadil) 
cavernosography 514, 517, 614 
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cavernous arterial systolic occlusion 
pressure (CASOP) 515 
cellulitis 671 
cellulose sodium phosphate 398, 747 
Cesium 227 
chancre 699 
chancroid 702, 707t 
Charcot’s joints 700 
CHEK2 mutation 9, 167 
chemotherapy 
penile cancer 130 
prostate cancer 246 
testicular cancer 146, 147, 151, 
152, 156t, 157t, 158t, 159t 
urothelial cancer 66, 79 
Wilms’ tumor 44 
Chlamydia trachomatis 686, 696, 
707t 
chlorpromazine 592, 742 
cholestyramine 399, 747 
choriocarcinoma 141 
chronic bacterial prostatitis (see 
prostatitis, chronic) 
chronic pelvic pain syndrome (see 
prostatitis, chronic) 
Chwalla's membrane 479 
Cialis® (see tadalafil) 


circumcision 
for penile lesions 119, 120, 125, 
129 
for vesicoureteral reflux 506 
penile cancer risk 121 
cisplatin 63, 77, 81, 81, 106, 130, 
147, 151, 151, 152 
clear cell sarcoma of kidney (see 
renal tumors, clear cell sarcoma) 
cloaca 475 
cloacal membrane 475 
clomiphene 573 
clomipramine 546, 547t 
clonidine 294 
cobalamin (See vitamin B12) 
colchicine 529, 748 
collagen 356, 357 
collagenase 530 
column of Bertin 4 
CombAT trial 318 
computerized tomography (see CT 
scan) 
condyloma acuminatum 119, 690, 
707t 
condyloma latum 699, 700 
Condylox® 692 
ConfirmMDx 189, 196 
congenital bilateral absence of the 
vas deferens (see vas deferens, 
absent) 
congenital mesoblastic nephroma 
(see renal tumors, mesoblastic 
nephroma) 
contrast (see imaging) 
coumarin dye laser 417 
cranberry 629, 632, 642, 644 
Crixivan® (see indinavir) 
cryotherapy 
penis 692 
prostate 217, 232 
renal 17 
cryptorchidism 
infertility 566 
testis cancer 132 
torsion 587 
CT scan 461 
(see also imaging) 
Hounsfield units 461 
penile cancer 122 
prostate cancer 199, 232 
renal tumors It, 11t 
testicular tumors 136 
urolithiasis 402, 417, 468 
urothelial cancer 94 
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CT urogram (see CT scan and see 
urogram, CTU) 
cutaneous horn 120 
cyanide nitroprusside test 400 
cyclophosphamide 44, 49, 92 
cycloserine 69 
cyproterone acetate (CPA) 289 
cystectomy 
partial 80t 
radical 72, 75t, 80t, 85 
cystic fibrosis 557, 557t, 558, 571 
cystinuria (see urolithiasis, 
cystinuria) 
cystitis 
acute 639 
chronic 643 
emphysematous 710 
hemorrhagic 49, 229, 377, 383 
pyocystis 646 
radiation (see cystitis, 
hemorrhagic) 
cystometry 309 
cytology (see urine cytology) 


D 


Danubian endemic nephropathy 92 

dapoxetine 546 

darifenacin 339, 340, 342, 344t 

darkfield microscopy 699 

darolutamide 242, 245, 291 

DAZ gene 558 

de novo urgency 363 

Decipher 202, 222 

deep venous thrombosis (see venous 
thromboembolism) 

degarelix 289, 748 

denosumab 259, 296 

Denys-Drash syndrome 42 

Detrol® (see tolterodine) 

detrusor hyperreflexia (see detrusor 
overactivity) 

detrusor instability (see detrusor 
overactivity) 

detrusor leak point pressure 309 

detrusor overactivity 307t, 329, 330t 

detrusor sphincter dyssynergia 306 

DEXA 295 

DICC (see cavernosometry and 
cavernosography) 

dicyclomine 339, 341 

diethylstilbestrol 242, 253, 288, 
292t, 294 

Dietl's crisis 447 
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dihydrotestosterone 476, 477 

Ditropan® (see oxybutynin) 

D-mannose 642, 645 

DMSA (see renal scan) 

docetaxel 246 

donor insemination 572 

Donovan bodies 697 

Donovanosis 697 

dorsal penile nerve 525 

doxazosin 315, 317t, 318t 

doxorubicin 44t 

D-penicillamine 400, 748, 753 

dromedary hump 4 

DTPA (see renal scan) 

duloxetine 355 

dutasteride 172, 181, 300, 318, 318, 
678, 748 

DVIU (see urethrotomy) 


E 


Ebbehoj shunt 595 
ECOG performance status 31t 
ectopic ureteral orifices 478 
Edex (see alprostadil) 
ejaculation 543 

absent 549 

anejaculation 549 

anhedonia 548 

delayed 543 

hematospermia 551 

low volume 551 

neural control 305t 

painful 548, 674 

premature 544 

retrograde 316, 325t, 550 
ejaculatory duct obstruction 568 
ejaculatory latency time 545 
electroejaculation 549, 575 
electrohydraulic lithotripsy 417 
Eligard™ (see leuprolide acetate) 
embolization 

bladder 383 

penile 593, 596t 

renal 8, 8t, 30t, 383 

ureteral 450 
embryology 474 

homologous structures 478t 
embryonal carcinoma 140 
emission 543 

neural control 305t 
emphysematous cystitis 710 
emphysematous pyelitis 710 
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emphysematous pyelonephritis (see 
pyelonephritis, emphysematous) 
Enablex® (see darifenacin) 
endopyelotomy 443, 444 
endoureterotomy 443, 610, 621t 
enfortumab vedotin 83 
enterocystoplasty 347 
enzalutamide 242, 243, 291 
ephedrine 355, 550 
epididymalgia 668 
epididymectomy 670 
epididymis 553, 554 
epididymitis (see epididymo- 
orchitis) 
epididymo-orchitis 
acute 587, 667, 688 
chronic 668 
granulomatous 670 
mumps 556, 667 
epirubicin 68 
erdafitinib 83 
erectile dysfunction 509 
cardiovascular assessment 511 
etiology 510 
renal failure 519 
treatment 518 
work up 510 
erection 
neural control 305t, 509 
physiology 509 
ERSPC trial 174 
erythroplasia of Queyrat 120 
estrogen 
hot flashes 294 
prostate cancer 253, 288, 292t 
stress incontinence 355 
urge incontinence 338 
urinary tract infection 644 
ESWL (see urolithiasis, lithotripsy, 
ESWL) 
etoposide 44t, 147, 151, 151 
Eulexin® (see flutamide) 
everolimus (see mTOR inhibitor) 
expressed prostatic secretions 674, 
675t, 677 
extracorporeal shock wave 
lithotripsy (see urolithiasis, 
lithotripsy, ESWL) 


F 


famciclovir 695 
femoral triangle 126 
fertilization 554 


fesoterodine 339, 340, 342, 344t, 751 

fetal lobation 4 

finasteride 172, 181, 300, 318, 318t, 
678, 748 

Firmagon® 289, 748 

FISH 117 

Fitz-Hugh-Curtis syndrome 688 

five-alpha-reductase 287, 291, 312, 
318, 476 

five-alpha-reductase inhibitor 172, 
181, 182, 291, 300, 317t, 318, 
318, 319, 325t, 383, 678 

five-fluorouracil 119, 120, 125, 129, 
130, 748 

five-FU (see five-fluorouracil) 

flare (see androgen deprivation, 
flare) 

flavoxate 339, 341, 752 

Flomax® (see tamsulosin) 

floppy iris syndrome 316 

fluorescence in situ hybridization 
117 

fluorescent treponemal antibody 699 

fluoroquinolone 625, 641, 650, 666t, 
676, 677, 678, 703, 718, 724t, 730 

fluoroscopy 457 

fluorouracil (see five-fluorouracil) 

fluoxetine 545, 547t 

flutamide 241, 291, 292, 748 

Foley catheter (see catheter) 

follicle stimulating hormone 538t, 
554, 561, 565t 

Foresta® 748 

formalin 384, 385t 

fosfomycin 626 

fossa navicularis 423 

Fournier's gangrene 708 

Fraley's syndrome 449 

Frei test 696 

FTA 699 

Fuhrman nuclear grading 13 


G 


gadolinium (see imaging, 
gadolinium) 

gamete intrafallopian transfer 577, 
579t 

Gardasil® 690 

Gelnique™ (see oxybutynin) 

gemcitabine 63, 68, 77, 81, 106 

Gemtesa® 749 

general paresis 700 

genital herpes 674, 689, 693, 707t 
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genital swellings 474 

genital tubercle 474 

genital ulcers 659 

genital warts 119, 690, 707t 

gentamicin 629, 632, 642, 730, 730t 

germ cell aplasia 566 

giant condyloma (see Buschke- 
Lowenstein tumor) 

GnRH antagonist 289 

gonadal dysgenesis 132 

gonadoblastoma 142 

gonadotoxins 557 

gonadotropin releasing hormone 
antagonist (see GnRH antagonist) 

gonorrhea 687, 707t 

goserelin acetate 289, 749, 752 

granuloma inguinale 697, 707t 

granulosa cell tumor 137 

Grayhack shunt 595 

green light laser 323 

Greiss test 625 

groove sign 696 

gumma 700 

gynecomastia 133, 138, 294 


H 


Haemophilus ducreyi 702, 707t 
Hale’s colloidal iron stain 9, 10t 
hematocele 611 
hematospermia 197, 551 
hematuria 377, 489, 598 
dipstick 378 
microscopic analysis 378 
pregnancy 489 
traumatic 598 
treatment 382 
work up 379 
hematuria-dysuria syndrome 744 
hemihypertrophy 41 
hemochromatosis 538 
hemorrhagic cystitis (see cystitis) 
hepatitis A 706 
hepatitis B 705 
herpes 693 
herpes simplex virus 693 
HIFU 229, 233 
histrelin 289 
HIV 705 
Holmium-Y AG laser 98, 323t, 325t, 
417 
horseshoe kidney 479 
Hounsfield units 461 
HPV (see human papilloma virus) 


Jeff Wieder, MD 


human immunodeficiency virus 705 
human papilloma virus 119, 121, 
690, 707t 
hydronephrosis 440, 467 
hydroureteronephrosis 440 
hyoscyamine 339, 341 
hyperbaric oxygen 383, 709 
hypercalciuria (see urolithiasis, 
hypercalciuria) 
hyperfiltration renal injury 25 
hypergastrinemia 744 
hypermagnesemia 409 
hyperoxaluria (see urolithiasis, 
hyperoxaluria) 
hyperprolactinemia 539 
hyperuricosuria (see urolithiasis, 
hyperuricosuria) 
hypocitraturia (see urolithiasis, 
hypocitraturia) 
hypogonadism 520, 536, 565t, 565, 
566 
hypergonadotropic 538t, 538, 
565t, 566 
hypogonadotropic 538t, 538, 565t, 
565 
hypomagnesiuria (see urolithiasis, 
hypomagnesiuria) 
Hytrin® (see terazosin) 


I 


ICSI 576, 578, 579t 
ifosfamide 49, 92, 151, 152 
ileal conduit 75, 742 
(see also intestine in the urinary 
tract) 
ileal ureter 608, 610, 621t 
(see also intestine in the urinary 
tract) 
imaging 452 
(see specific imaging test) 
enhancement 453 
gadolinium 456, 459, 460 
Hounsfield units 453 
iodine contrast 454 
obstruction 467 
pregnancy (see pregnancy, 
radiology) 
renal cysts 469 
urolithiasis 458t, 458, 461t, 461, 
468 
imipramine 355, 550 
imiquimod 120, 129, 692 
immotile cilia syndromes 557 
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ImmunoCyt™ 117 
impotence (see erectile dysfunction) 
in vitro fertilization 577, 579t 
incontinence 307t, 329 
behavioral therapy 333 
biofeedback 334 
continuous 329, 330t 
mixed 329, 330t 
pelvic floor muscle training 334 
post-prostatectomy 367 
pregnancy 491 
stress 329, 330t, 353, 367 
unaware 329, 330t 
unconscious 329 
urge 329, 330t, 337 
work up 331 
indinavir 387, 390 
infections 
(see the specific infection) 
bacteriuria 638 
biofilms 630 
catheter related 628 
complicated 625 
fungal 713 
gas forming 708 
genital 659 
lower urinary tract 638 
pediatric UTI 502 
postoperative 722, 723 
prophylaxis 726 
prostate 674 
recurrent 627 
sexually transmitted diseases 684 
surgical site 723 
uncomplicated 625 
unresolved 626 
upper urinary tract 648 
infertility 553 
classification 555 
definition 554 
etiology 556, 565-571 
treatment 571 
work up 559 
infundibular stenosis (see stricture, 
infundibular) 
interferon 29, 30t, 72 
interleukin-2 29, 454 
internal urethrotomy (see 
urethrotomy) 
Interstim® 347 
intestine in the urinary tract 742 
cancer risk 744 
complications 742 


intracytoplasmic sperm injection 
(see ICSI) 

intraoperative floppy iris syndrome 
316 

intratubular germ cell neoplasia (see 
testicular tumors, GCNIS) 

intrauterine insemination 577, 579t 

intravenous pyelogram (see 
urogram, intravenous) 

intravenous urogram (see urogram, 
intravenous) 

intrinsic sphincter deficiency 307t, 
329, 330t 

iodine 227 
(see also imaging, iodine contrast) 

iridium 227 

IUI (see intrauterine insemination) 


J 


Jarish-Herxheimer reaction 701 
Jelmyto 101 
juxtaglomerular tumor 7 


K 


Kallmann’s syndrome 538 
Kartagener’s syndrome 557, 557t 
Kegel exercises 334, 368 
ketoconazole 239, 242, 253, 261, 
290, 292t, 749 
kidney stones (see urolithiasis) 
Klebsiella granulomatis 697, 707t 
Klinefelter’s syndrome 558, 566 


L 


leak point pressure 309 

leukocyte esterase 625 

leukoplakia 120 

leuprolide acetate 289, 749 

Levitra® (see vardenafil) 

Leydig cell 287 

Leydig cell tumor 138 

LHRH agonist 289, 292t 

lice 704 

lichen sclerosus 120 

lindane 703 

Lithostat® 393, 749 

lithotripsy (see urolithiasis, 
lithotripsy) 

lobar nephronia (see bacterial 
nephritis) 

lumasiran 399 

Lupron® (see leuprolide acetate) 
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luteinizing hormone 538t, 561, 565t 
luteinizing hormone-releasing 
hormone agonist (see LHRH 
agonist) 
Iymph node dissection 
inguinal 125 
pelvic 74, 105, 130, 220 
retroperitoneal 23, 105, 147, 147t, 
148 
lymphedema 220 
Iymphocele 74, 220 
lymphogranuloma venereum 696, 
707t 
lymphoma 
bladder 49 
renal 4, 14 
testicle 132, 144 
Lynch syndrome 93, 167 
Lyrette™ 357, 359t, 363t 


M 


MAG3 (see renal scan) 

magnesium 389, 393, 400, 409 

magnetic resonance imaging (see 
MRI) 

malacoplakia 657t, 717 

mannitol 21 

Marshall-Marchetti-Krantz 360 

maturational arrest 566 

Meares Stamey test 674 

meatal stenosis (see stricture, 
urethral meatus) 

median umbilical ligament (see 
urachus) 

medical expulsive therapy 405 

medullary sponge kidney 389 

Megace® (see megestrol acetate) 

megaloblastic anemia 744 

megestrol acetate 289, 294, 749 

mercaptopropionylglycine (see 
Thiola®) 

mesna 49 

mesoblastic nephroma (see renal 
tumors, mesoblastic nephroma) 

mesonephric duct (see Wolffian 
duct) 

mesonephros 474 

metanephric cap 474 

metanephros 474 

methenamine 629, 632, 645 

methotrexate 63, 77, 81, 106, 744 

Meyer-Weigert law 479 

Michaelis-Gutmann bodies 717 


mirabegron 343, 344t, 749 
mitomycin C 68, 99, 101, 749 
mitoxantrone 247 
Mohs’ surgery 120, 125, 129 
MRI 459 
prostate 459 
MTOPS trial 318 
mTOR inhibitor 28 
Mullerian duct 474, 478 
Mullerian inhibiting factor 476, 477 
multicystic dysplastic kidney (see 
renal tumors, multicystic kidney) 
multilocular cystic nephroma (see 
renal tumors, multilocular cystic 
nephroma) 
multiple sclerosis 311 
mumps orchitis 556 
MUSE® 523, 749 
myocardial infarction 
PDES inhibitors 520 
postoperative 722 
sexual activity 511, 512 
Myrbetriq™ (see mirabegron) 


N 


Natesto® 750 
Neisseria gonorrhoeae 687, 707t 
nelfinavir 390 
neobladder (see intestine in the 
urinary tract) 
neodymium-Y AG laser 98, 125 
nephrectomy 
adrenal sparing 22 
nephron sparing 16, 21, 30t, 104 
nephroureterectomy 103 
partial (see nephrectomy, nephron 
sparing) 
radical 16, 21, 30t 
nephritis (see bacterial nephritis) 
nephroblastomatosis 41 
nephrogenic adenoma 54 
nephrogenic rest 41 
nephrolithiasis (see urolithiasis) 
nephron sparing surgery (see 
nephrectomy, nephron sparing) 
nephronia (see bacterial nephritis) 
nephropexy 606 
nephroureterectomy 103 
Nesbit procedure 532 
neurosyphilis 700 
Nichols’ prep 730 
nicotinic acid 742 
Nilandron™ (see nilutamide) 
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nilutamide 241, 291, 292, 750 
nitric oxide 509 
nitrite 625 
nitrofurantoin 377, 626, 753 
nitroprusside cyanide test 400 
nivolumab 83 
NMP22® 117 
nocturnal enuresis 329, 330t 
nocturnal penile tumescence and 
rigidity 513 
nonbacterial prostatitis (see 
prostatitis, nonbacterial) 
nonseminoma (see testicular tumors) 
normal pressure hydrocephalus 311 
Миђедатм 245, 750 
nuclear scan 
bone scan (see bone scan) 
PET/CT (see PET/CT scan) 
Prostascint® 462 
renal (see renal scan) 
testicular 587 


O 


obstruction (see urinary obstruction 
or ejaculatory duct obstruction) 

obturator nerve injury 220 

obturator reflex 53 

olaparib 248 

omental flap 606 

onabotulinum toxin 345 

oncocytoma (see renal tumors, 
oncocytoma) 

Oncotype DX 203, 214 

orchalgia 668 

orchiectomy 
epididymo-orchitis 668 
orchalgia 670 
prostate cancer 238t, 288, 292t 
testis cancer 142, 145 

orchitis (see epididymo-orchitis) 

orgasm 543 

Orgovyx™ 289, 750 

orthophosphate 398 

orthotopic bladder replacement (see 
intestine in the urinary tract) 

osteoporosis 295 

ovarian induction (see ovarian 
stimulation) 

ovarian stimulation 574 

overactive bladder 337 

oxybutynin 339, 340, 341, 344t, 750, 
753 

Oxytrol™ (see oxybutynin) 


P 


paclitaxel 152 
palladium 227 
papaverine 509, 524, 750 
paramesonephric duct (see Mullerian 
duct) 
paraneoplastic syndrome 
penile cancer 121 
renal cell carcinoma 11t, 12 
Stauffer's syndrome 12 
paranephric abscess (see abscess, 
pararenal) 
paraphimosis 588 
pararenal abscess (see abscess, 
pararenal) 
paroxetine 545, 547t 
PARP inhibitors 248 
partial cystectomy (see cystectomy, 
partial) 
partial nephrectomy (see 
nephrectomy, nephron sparing) 
pause-squeeze technique 545 
pazopanib (see tyrosine kinase 
inhibitor) 
PCA3 188 
PCNL (see urolithiasis, PCNL) 
PDES inhibitors 520, 547, 593 
pearly penile papules 119 
Pediculosis pubis 704 
pelvic floor muscle training 334 
pelvic inflammatory disease 686, 
688 
pelvic organ prolapse 353, 360, 362 
pembrolizumab 
bladder cancer 72, 82 
prostate cancer 251 
penectomy 124 
penicillamine (see D-penicillamine) 
penile brachial index 515 
penile fracture 613, 622t 
penile prosthesis 525, 533 
penile tumors 119, 690 
carcinoma in situ 120 
grade 123 
metastasis from penis 121 
premalignant lesions 119 
stage 123 
survival 130 
treatment 124 
work up 122 
penile vibratory stimulation 549, 575 
percutaneous nephrolithotomy (see 
urolithiasis, PCNL) 
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perineal urethrostomy 124, 427 
perinephric abscess (see abscess, 
perirenal) 
perirenal abscess (see abscess, 
perirenal) 
permethrin 703, 704 
pessary 356 
PET scan 157 
PET/CT scan 199, 232, 462 
Peyronie's disease 527 
phenacetin 49, 92, 377 
phenazopyridine 377, 750, 753 
phentolamine 509, 524 
phenylephrine 594, 596t 
phenylpropanolamine 355, 550 
pheochromocytoma 
bladder 78 
phlebolith 468 
placenta percreta 489 
plasma cell balanitis (see balanitis, 
plasma cell) 
PLCO trial 173 
podofilox 692 
post coital test 564 
posterior urethral valves 479 
post-infarction syndrome 712 
post-obstructive diuresis 589 
post-void residual (see residual 
urine) 
Potaba® 529, 750 
potassium citrate 392, 396, 397, 750 
potassium para-aminobenzoate 529 
potential renal acid load 389 
Prader-Willi syndrome 538 
pregnancy 481 
after urologic surgery 492 
antibiotics 483 
artificial urinary sphincter in 493 
bacteriuria 482 
hematuria 489 
hydronephrosis 481, 482 
incontinence 491 
kidney transplant in 494 
kidney-pancreas transplant in 495 
physiologic changes 481 
radiology 483 
renal rupture 482, 489 
surgery during 487 
ureteral reimplant in 492 
urinary diversion in 493 
urinary tract infection 482 
urolithiasis 489 
premature ejaculation 544 
pressure-flow studies 308 


priapism 588, 592 
Pro-Banthine® (see propantheline) 
progestins 289 
prolactin 287, 290, 513, 516t, 519, 
538t, 538, 539, 561 
prolactinoma 287, 538t, 539 
Prolaris 202, 214 
Prolia® 296, 750 
pronephric duct 474 
pronephros 474 
propantheline 339, 342, 344t 
propiverine 342 
Proscar® (see finasteride) 
prostadynia (see prostatitis, 
prostadynia) 
prostaglandin E1 (see alprostadil) 
Prostascint® 462 
prostate 
abscess (see abscess, prostate) 
calculi of 677 
embryologic origin 476 
prostate biopsy (see prostate cancer) 
prostate cancer 163 
acinar 170 
androgen deprivation (see 
androgen deprivation) 
atypical tissue 169 
biopsy 189, 197, 232 
castration resistant 235, 238 
cryotherapy 217, 232 
after radiation 233 
ductal 170 
Gleason score 198 
hormone refractory (see prostate 
cancer, castration resistant) 
incidental 163 
intraductal 170 
local cancer spread 170 
metastasis 163 
orchiectomy 238t, 288, 292t 
pathology 169, 198 
presentation 163 
prostatectomy 219 
after cryotherapy 233 
after radiation 233 
radiation 224, 258, 262 
after cryotherapy 232 
after prostatectomy 222, 234 
brachytherapy 227 
external 224 
recurrence 231 
risk factors 164 
screening 172 
spinal cord compression 261 
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prostate cancer (continued) 
stage 200, 201 
surveillance 213 
treatment 203 
work up 198 
Prostate Core Mitomic Test™ 196 
prostate health index 185 
prostate specific antigen (see PSA) 
prostatectomy 
open 324, 325t 
radical 219 
after radiation 233 
TURP (see TURP) 
prostatic intraepithelial neoplasia 
(PIN) 169, 197t 
prostatitis 556, 674 
acute 676, 681t 
asymptomatic 679, 681t 
bacterial 675t, 676, 681t 
chronic 
bacterial 675t, 677, 681t 
inflammatory 675t, 681t 
noninflammatory 675t, 678, 
681t 
emphysematous 709 
granulomatous 70, 679 
nonbacterial 675, 681t 
prostadynia 675, 678, 681t 
Provenge® 249 
PSA 300 
bone scan 199 
bounce 229, 233 
cancer recurrence 231 
complexed PSA 185 
free PSA 184 
prostate health index 185 
PSA density 185 
pseudo-detrusor sphincter 
dyssynergia (pseudo DSD) 306 
pseudoephedrine 355, 550 
psoas hitch 607, 609, 610 
pubic lice 704 
pulmonary embolism (see venous 
thromboembolism) 
pulsed dye laser 417 
purple bag syndrome 633 
pyelitis 710 
pyelogram 94, 441 
pyelogram (see urogram) 
pyelonephritis 
acute 649, 657t 
chronic 651, 657t 
emphysematous 657t, 711 
XGP 655, 657t 


pyeloplasty 447 
pygeum africanum 315 
pyocele 670 
pyocystis 646 
pyonephrosis 655, 657t 
Pyridium® 750, 753 
pyridoxine (see vitamin B6) 
pyuria 

sterile 635 

urinalysis 625 


Q 


Quackel's shunt 595 

quercetin 643, 678 

quiet vagina 545 

quinolone (see fluoroquinolone) 


R 


radiation 
cancer (see specific type of 
cancer) 
gynecomastia 294 
imaging (see imaging) 
infertility 557 
Peyronie's 530 
radiation cystitis (see cystitis, 
hemorrhagic) 
radical cystectomy (see cystectomy, 
radical) 
radical nephrectomy (see 
nephrectomy, radical) 
radical nephroureterectomy 103 
radical orchiectomy (see 
orchiectomy, testis cancer) 
radical prostatectomy (see 
prostatectomy, radical) 
radiology (see imaging) 
Rapaflo™ (see silodosin) 
rapid plasma reagin 699 
Rathke’s plicae 475 
reactive arthritis 659, 663, 665, 686, 
707t 
Reinke's crystals 138 
Reiter's syndrome 663 
relugolix 289, 750 
Renacidin® 408, 409 
renal abscess (see abscess, renal) 
renal cell carcinoma (see renal 
tumors, renal cell carcinoma) 
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renal cysts 469 retrograde urethrogram (see 
Bosniak classification 469 urethrogram) 


multicystic kidney (see renal 
tumors, multicystic kidney) 
renal pelvis tumors (see urothelial 
carcinoma, upper tract) 
renal scan 463, 467 
pseudotumor 1t, 4 
renal sparing surgery (see 
nephrectomy, nephron sparing) 
renal transplant 
pregnancy 494 
ureter stricture 445 
renal tubular acidosis 389, 401 
renal tumors 1 
adenoma 7 
angiomyolipoma 8, 11t 
Bellini duct carcinoma 10 
benign 7, 46 
biopsy 3, 30t 
chromophil (papillary) RCC 10, 
10t 
chromophobe RCC 9, 10t 
clear cell RCC 9, 10t, 11t 
clear cell sarcoma 44t, 45, 47t 
collecting duct RCC 10, 10t 
grade 12 
juxtaglomerular tumor 7 
lymphoma 4, 14 
medullary carcinoma 10 
mesoblastic nephroma 46, 47t 
metanephric adenoma 7 
metastasis from kidney 12 
metastasis to kidney 4 
multicystic kidney 47 
multilocular cystic nephroma 46, 
47 
nephrectomy (see nephrectomy) 
oncocytoma 7, 9, 10t, 11t 
paraneoplastic syndromes 11t, 12 
pseudotumors 1t, 4 
renal cell carcinoma 9 
rhabdoid tumor 44t, 46, 47t 
stage 13 
survival 31t, 44t, 47t 
treatment 14, 26 
Wilms' tumor (see Wilms' tumor) 
work up 1 
Renessa™ (see Lyrette™) 
residual urine 308, 314, 332, 369t 
(see also urinary retention) 
retention (see urinary retention) 
retrograde ejaculation 316, 325t, 550 
retrograde pyelogram (see urogram) 


retroperitoneal lymph node 
dissection (see lymph node 
dissection, retroperitoneal) 

retropubic suspension 359t, 360, 
363t 

Rezum™ 321 

thabdoid tumor of kidney (see renal 
tumors, rhabdoid tumor) 

RPLND (see lymph node dissection, 
retroperitoneal) 

RPR 699 

Rucaparib 248 


S 


sacral neuromodulation 347 

samarium 260 

Sanctura® (see trospium) 

sarcoidosis 389 

Sarcoptes scabiei 703 

saw palmetto 315, 678 

scabies 703 

Schiller-Duvall bodies 140 

Schistosoma haematobium 49, 54 

scrotal abscess (see abscess, scrotal) 

scrotal hematoma 611 

SELECT trial 171 

semen analysis 560, 560t, 563 

seminiferous tubules 553 

seminogelin 300 

seminoma (see testicular tumors) 

sensate focus therapy 545 

SERMs 573, 574 

Sertoli cell 553, 554 

Sertoli cell only syndrome 566 

Sertoli cell tumor 137 

sertraline 545, 547t 

sexually transmitted diseases 684 

SHBG 513, 539 

sickle cell anemia 10, 10t, 595 

sildenafil 509, 520, 522t, 750, 752 

silodosin 315, 317t, 750 

silver nitrate 385, 385t 

sipuleucel-T 249 

sling (female) 359t, 360, 363t 

sling (male) 370 

small cell carcinoma 55 

sodium cellulose phosphate (see 
cellulose sodium phosphate) 

solifenacin 339, 340, 342, 344t 

sonography (see ultrasound) 
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sorafenib (see tyrosine kinase 
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sperm penetration assay 564 
spermatid 553 
spermatocyte 553 
spermatogenesis 553 
spermatogonia 553 
spermatozoa 553 
spermiogenesis 553 
sphincter, artificial (see artificial 
urinary sphincter) 
spinal compression from metastasis 
588 
spinal cord injury 311t, 311, 575, 
633 
spinal shock 311 
spirochete 699 
squamous cell carcinoma 
bladder 54 
penis (see penile tumors) 
squeeze technique 545 
SRY (see testis determining factor) 
SSRI 545 
start-stop technique 545 
Stauffer’s syndrome 12 
steinstrasse 412 
Stendra™ (see avanafil) 
stenosis (see stricture) 
stent 
ureteral 407, 442, 588, 739 
for ESWL 410 
obstructed 442 
urethral 429 
sterile pyuria 635 
steroid hormone binding globulin 
513,537 
stoke 304 
stomal stenosis 437 
stones (see urolithiasis) 
stress incontinence (see 
incontinence, stress) 
stricture 
bladder neck 221, 325t, 435 
infundibular 449, 719 
stomal 437 


stricture (continued) 
ureteral 414, 439, 609, 621t, 719, 
720 
urethral 599, 617t 
urethral meatus 124, 125, 434, 663 
stroke 311 
strontium 260 
Suby's G solution 408, 409 
sulfamethoxazole 377, 626, 753 
sunitinib (see tyrosine kinase 
inhibitor) 
superovulation (see ovarian 
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syphilis 699, 707t 
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tadalafil 520, 522t, 747, 751 
BPH 316, 317t, 319 
tamoxifen 294, 573 
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taxane 246 
Taxotere® 246 
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teratoma 141, 150 
terazosin 315, 317t 
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primary 538, 566 
secondary 538, 565 
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testicular fracture 612 
testicular microlithiasis 133 
testicular rupture 612 
testicular torsion 587, 612 
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GCNIS 138 
gonadoblastoma 142 
granulosa cell tumor 137 
intratubular germ cell neoplasia 
(see testicular tumors, GCNIS) 
Leydig cell tumor 138, 155t 
metastasis from testis 133 
nonseminoma 140, 147, 150, 158t, 
159t 
pediatric 145 
presentation 133 
radiation 146, 146t, 148, 156t 
risk factors 132 
RPLND 147, 147t, 148, 158t 
seminoma 139, 146, 156t, 157t 
Sertoli cell tumor 137, 155t 
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stage 134, 136 
treatment 142 
tumor markers 135, 137, 140, 155t 
work up 134, 155t 
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testolactone 573 
testosterone 238t, 287, 476, 477, 
516, 538t, 561, 565t 
after androgen deprivation 292 
castrate levels 238t 
microsurge 292 
replacement therapy 540 
testing 513 
tethered cord 311 
THAM 409 
THAM-E 409 
thiazide 393, 397, 398, 749, 753 
Thiola® 400, 751, 753 
thiotepa 68, 99 
thoracic kidney 479 
Thulium laser 417 
Thulium-Y AG laser 323 
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tolterodine 339, 340, 342, 344t 
torsion (see testicular torsion) 
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610, 620t, 621t 
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363t 
trauma 597 
bladder 600, 618t, 619t 
genital 610, 611, 622t 
pediatric 615 
renal 602, 618t, 619t 
renal artery 604 
ureter 605, 618t, 620t, 621t 
urethra 598, 616t, 617t 
Trelstar® (see triptorelin pamoate) 
Treponema pallidum 699 
trichloroacetic acid 692 
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Trichomonas vaginalis 661t, 698, 
707t 

trimethoprim 626, 753 

triptorelin pamoate 289 

trospium 339, 340, 342, 344t 

tuberculosis 718 

tuberous sclerosis 6, 8, 9, 11t 

TUIBN 435 

TUIP 323, 325t 

TUMT 321 

TUNA 320 

TUR syndrome 322 

TURBT (see bladder tumors, 
endoscopic resection) 

TURP 322, 325t, 677 

tyrosine kinase inhibitor 27 

Tzanck smear 694 
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ulcers, genital 659 
ultrasound 457 
penis 514 
renal 1t, 11t 
testicular 134, 587 
transrectal 190, 561, 568 
ureter 441 
urethra 426 
upper urinary tract tumors (see 
urothelial carcinoma, upper tract) 
urachus 476 
(see also bladder tumors, urachal) 
urease 390, 393, 404 
ureter tumors (see urothelial 
carcinoma, upper tract) 
ureteral duplication 479 
ureteral obstruction (see urinary 
obstruction) 
ureteral re-implant 492, 506, 620t, 
621t 
ureteral stent (see stent, ureteral) 
ureteral stricture (see stricture, 
ureteral) 
ureteric bud 474, 475 
ureterocalycostomy 447, 608, 609, 
610, 620t, 621t 
ureteroneocystostomy (see ureteral 
re-implant) 
ureteropelvic junction obstruction 
47, 440, 446, 479 
ureteropyelostomy 607, 609, 610, 
620t, 621t 
ureteroscopy 94, 412, 418t 
ureterosigmoidostomy 75, 742, 744 
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610, 620t, 621t 
urethra 423 
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stricture 423 
urethral folds 474 
urethral hypermobility 329, 330t 
urethrectomy 74 
urethritis 665 
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urethrogram 426, 598, 611, 614, 
617t, 622t 
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urethropexy (see transvaginal 
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urethroplasty 429 
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urethrotomy 428, 435 
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urinary incontinence (see 
incontinence) 
urinary infections (see infections) 
urinary obstruction 
bladder outlet 308, 312, 588 
imaging 467 
post-obstructive diuresis 589 
ureter 403, 467, 482, 588 
urinary retention 313, 339, 343, 588 
urinary tract infections (see 
infections) 
urine cytology 59, 116, 117 
after BCG 71 
urethral wash 75 
urinoma 220, 450, 604, 605, 607 
urodynamics 308 
(see also bladder, function) 
after surgery for BPH 324, 349 
prostatitis 675 
uroflowmetry 308, 314 
urogenital membrane 475 
urogenital sinus 474, 475, 476 
urogram 
CTU 94, 441, 461 
intravenous 94, 457, 467, 605 
on the O.R. table 457, 606, 618t 
pyelogram 467, 467t, 605, 606 
Urolift& 321 
urolithiasis 387, 489 
ammonium acid urate stones 387 
bladder 405, 409 
calcium carbonate stones 390 


urolithiasis (continued) 
calcium oxalate stones 387, 388t, 
390, 393, 411 
calcium phosphate stones 388t, 
390 
chemolysis of stones 408 
cystine stones 387, 388t, 399, 409, 
All 
cystinuria 395t, 399 
dissolution of stones 408 
etiology 389 
hypercalciuria 394t, 397 
hyperoxaluria 393, 394t, 399 
hyperuricosuria 394t, 396 
hypocitraturia 394t, 396 
hypomagnesiuria 395t, 400 
imaging (see imaging, 
urolithiasis) 
indinavir stones 387, 390 
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endoscopic 414, 416 
ESWL 408, 410, 418t 
magnesium ammonium phosphate 
(see urolithiasis, struvite) 
matrix stones 388t, 390, 411 
obstruction 403 
passage rates 407t 
PCNL 414, 418t 
pediatric 418 
percutaneous nephrolithotomy 
(see urolithiasis, PCNL) 
pregnancy 489 
prevention 392 
radiolucent stones 388t 
staghorn stones 387, 400, 407 
struvite stones 387, 388t, 390, 
393, 407, 408, 409 
treatment 392, 403, 490 
ureteroscopy 412, 418t 
uric acid stones 387, 388t, 388t, 
388t, 390, 393, 396 
work up 
24 hour urine 391 
acute episode 402 
metabolic 391, 394 
xanthine stones 388t, 393, 401 
urorectal septum 475 
urothelial carcinoma 
bladder 56 
prostate 170 
tumor markers 116 
upper tract 85, 92 
Urovysion™ 117 
Uroxatral® (see alfuzosin) 
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vacuum erection device 524 
vaginal weights 335 
vaginitis 659, 661t, 698 
vaginosis (see bacterial vaginosis) 
valacyclovir 695 
valrubicin 68, 72, 752 
valsalva leak point pressure 309 
Valstar? (see valrubicin) 
Vantas™ (see histrelin) 
vardenafil 520, 522t, 747, 749, 751, 
752 
varicocele 1, 9, 567 
varicocelectomy 568, 579t 
vas deferens 
absent 557, 557t, 558, 570 
vasectomy (see vasectomy) 
vasal agenesis (see vas deferens, 
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vasectomy 569 
vasectomy reversal 572, 579t, 584t 
vasoepididymostomy 569, 572, 579t, 
584t 
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VDRL 699 
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Laboratory 699 
venous thromboembolism 722, 722t, 
731 
prevention 732 
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vesicoureteral reflux 47, 53, 93, 500 
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presentation 502 
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vibegron 343, 344t, 752 
vinblastine 63, 77, 81, 106, 152 
vincristine 44t 
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vitamin B6 69, 393, 399, 400, 670, 
679 

vitamin C 390, 629, 632, 645, 718 

vitamin D 203, 296, 743 

vitamin E 203, 294, 529 

voiding (see bladder, function) 

voiding cystourethrogram 47, 426, 
503, 652 
(also see urethrogram) 

voiding diary 332, 333 

von Hippel Lindau 6, 9, 10t, 11t 

VP-16 (see etoposide) 
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WAGR syndrome 42 
Whitaker test 467 
Wilms' tumor 41 
survival 44t, 47t 
Winter shunt 595 
Wolffian duct 474, 476, 478 


X-Y-Z 

xanthinuria 393, 401 

xanthogranulomatous pyelonephritis 
(see pyelonephritis, XGP) 

Xiaflex® 530 

Y chromosome 558 

yohimbine 523, 752 

yolk sac tumor 140 

Yonsa® 240, 752 

Young’s syndrome 557, 557t 

zinc 677, 678 

Zoladex® (see goserelin acetate) 

zoledronic acid 258 

Zometa® 258 

zona free hamster oocyte test 564 

zona reaction 554 

Zoon's balanitis (see balanitis, 
plasma cell) 

zygote intrafallopian transfer 576, 
579t 

Zytiga® 239, 240, 290, 752 
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IMPORTANT NOTICE 


• This book is intended for use by health care professionals. 

• During our rigorous attempts to make Pocket Guide to Urology accurate, we 
have depended on references that are presumed to be true and correct. 
Typographical errors, printing errors, omissions, and inaccuracies may be 
present despite our meticulous efforts to make the contents of this book 
error-free. The information in this book may be inaccurate, incomplete, and 
out of date. Health care professionals should verify the information 
contained within this text before applying it to any circumstance. 

* This book provides methods of working up, diagnosing, and treating various 
medical conditions. There may be alternatives that are not listed. This book 
is not meant to serve as a strict guideline, but rather to provide suggestions 
to consider when making your decision regarding the work up and treatment 
of a patient. Appropriate work up and treatment must be determined by the 
health care professional based on each patient's unique circumstance. 

• This book is not a substitute for appropriate medical training and education. 

* Some medications and medical devices listed in this book are not approved by 
the Food and Drug Administration (FDA) for the indication given herein. 
Furthermore, this book does not provide complete or current prescribing 
information. Before prescribing any medication or medical device 
(including the ones listed within this book), the health care provider should 
completely read a product's label, package insert, instructions, and 
prescribing information and should be aware of a product's appropriate use, 
including (but not limited to) its FDA status, its FDA approved indications, 
contraindications, dose, route of administration, adverse reactions, drug 
interactions, and duration of therapy. 

* The information in this book is subject to change at any time. 

• This book comes without warranties and guarantees expressed or implied. The 
author, publisher, editors, and sponsors disclaim any and all liability, injury, 
loss, damage, expense, and any other consequences caused by the use, 
misuse, or application of the information in Pocket Guide to Urology. 

* If you do not want to be bound by the conditions, stipulations, and warnings 
listed above, other reference books are available for your use. 
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Voiding Physiology 


Bladder Function—Filling (Storage) and Emptying (Voiding) 
1. The 2 phases of bladder function are filling and emptying. 
2. Normal filling requires 
a. Absence of involuntary bladder contractions. 
b. Accommodation—accommodation refers to the physiologic properties 
of the bladder that permit filling. These properties include 
e Compliance (AVolume/APressure)—a compliant bladder permits low 
pressure filling. Inflammation or scaring of the bladder can reduce 


compliance. 

* Sympathetic nervous system (SNS) stimulation—reduces detrusor 
tone. 

* Parasympathetic nervous system (PNS) inhibition—reduces detrusor 
tone. 


e 


. Closed bladder outlet—this is achieved by 
* SNS stimulation—increases involuntary (smooth) sphincter tone. 
* Onuf's nucleus stimulation—increases voluntary (striated) sphincter 
tone. 
3. Normal emptying requires 
a. Absence of obstruction. 
b. Open bladder outlet—relaxation of the pelvic muscles (smooth and 
striated sphincter) is the first event in micturition and occurs by 
* SNS inhibition—decreases involuntary sphincter tone. 
* Onuf's nucleus inhibition—decreases voluntary sphincter tone. 
- Coordinated detrusor contraction of adequate magnitude and duration. 
* PNS stimulation—increases detrusor tone. 
* SNS inhibition—decreases detrusor inhibition. 


Determinants of Urine Flow 

1. Urine flow is determined by detrusor function and outlet resistance. 

2. Detrusor function is determined by 
a. Bladder muscle function. 
b. Function of nerves that innervate the bladder. 

3. Outlet resistance is determined by 
a. Functional factors—voluntary and involuntary urethral sphincters. 
b. Mechanical factors—extrinsic compression of the urethra (c.g. BPH) 

and intrinsic obstruction of the urethra (e.g. strictures). 


Neural Control of Voiding 

1. The guarding reflex—this reflex promotes bladder filling by inhibiting the 
PNS, activating the SNS, and activating Onuf's nucleus, which 
collectively leads to bladder relaxation and sphincter contraction. 

2. When the bladder volume reaches a critical level (i.e. the bladder is full), 
sensory nerves detect detrusor distension, and signal the spinal cord to 
suppress the guarding reflex and to activate the voiding reflex. 

3. The voiding reflex 
a. This reflex promotes bladder emptying by activating the PNS, inhibiting 

the SNS, and inhibiting Onuf's nucleus, which collectively leads to 
bladder contraction, sphincter relaxation, and coordinated voiding. 
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b. The voiding reflex is usually under strict voluntary control by the central 
nervous system (CNS), which inhibits the reflex until voiding is desired. 
If the CNS cannot inhibit the voiding reflex, then involuntary 
“automatic” voiding occurs when the bladder becomes fuii (a condition 
called reflex voiding). 

c. Infants have not developed CNS control over the voiding reflex; 
therefore, they have reflex voiding when the bladder is full. Potty 
training helps teach voluntary control over the voiding reflex. 

d. Patients with certain brain abnormalities (such as stoke) may lose the 
ability to voluntarily suppress the voiding reflex (see below). 

Voluntary control over voiding is initiated in various areas of the 

suprapontine CNS, including the cerebral cortex. The neural pathway for 

voiding passes through Barrington's nucleus in the pons and into the spinal 
cord. The pathway then continues from the spinal cord to the bladder, 
voluntary sphincter, and involuntary sphincter. 


. Stimulation of Barrington's nucleus will activate the voiding reflex and 


promote urination, whereas suppression of Barrington's nucleus will 
inhibit the voiding reflex and promote bladder filling. When the 
suprapontine CNS loses the ability to inhibit Barrington's nucleus (such as 
after a certain type of stroke), the voiding reflex cannot be inhibited, reflex 
voiding occurs, and the patient typically presents with urge incontinence. 


Neural Control of Voiding 


Brain 


“+? = stimulates; “—” = inhibits 
Cerebral Cortex & Other $ = sacral; T = thoracic; L = lumbar 
Suprapontine Areas al =alpha-1 adrenergic receptor 
Вз = beta-3 adrenergic receptor 
P M3 = muscarinic-3 cholinergic receptor 
А dese N =nicotinic cholinergic receptor 
Е са gic recep 
Pontine Micturition Center PNS = parasympathetic nervous system 
(Barrington’s Nucleus) SNS = sympathetic nervous system 
HGN= hypogastric nerve 


Bladder & Sphincter 
Spinal Cord 

+ 
T10-L2 Relaxation of Bladder 


Involuntary 
Sphincter 


Contraction 


Onuf's Nucleus 
(Promotes Filling) 


Sphincter 


Fudendsl Nerve Contraction. 
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Voiding Terminolo 


Terminology 
1 


1. 


2. 


3. 


Un 


oo 


o 


14. 
15. 


Urinary contincnce—thc ability to store urine without leakage. Continence 
depends mainly on smooth urinary sphincter function. 

Urinary incontinence—involuntary leakage of urine. For classification of 
urinary incontinence, see page 329. 

Detrusor overactivity—a urodynamic observation characterized by 
involuntary contraction of the detrusor during the filling phase (these can 
be spontaneous or provoked). 


. Dysfunctional voiding—intermittent or fluctuating urine flow caused by 


involuntary contraction of the urethral sphincter or levator muscles during 
voiding in people without a neurologic condition. 


. Detrusor sphincter dyssynergia (DSD)—involuntary contraction of the 


urethral sphincter during a detrusor contraction in a patient with a 
neurologic condition (DSD causes bladder outlet obstruction). 


. Pseudo DSD—voluntary contraction of the urethral sphincter during a 


detrusor contraction in patients without a neurologic condition (pseudo 
DSD causes bladder outlet obstruction). Pseudo DSD occurs when the 
patient actively attempts to inhibit voiding during a bladder contraction. 
Abdominal pressure—pressure arising from the abdominal cavity (i.e. 
from outside the bladder). This pressure is transmitted to the bladder and 
contributes to the total intravesical pressure. 


. Detrusor pressure—pressure arising from the bladder wall, which consists 


of active (contraction) and passive (compliance) forces. 
Detrusor pressure = intravesical pressure — abdominal pressure 


. Intravesical pressure—the pressure within the bladder, which consists of 


pressure arising from the bladder wall (detrusor pressure) and pressure 
transmitted from outside the bladder (abdominal pressure). 


. Daytime frequency—voiding too often during waking hours. 
. Nocturia—interruption of sleep one or more times because of the need to 


void. 


. Urgency—sudden, compelling desire to pass urine which is difficult to 


defer. 


. Hesitancy—delay in initiating urination (onset of urination occurs well 


after the patient is ready to void). 
Intermittency—urine flow that stops and starts during voiding. 
For additional terminology, see page 307. 


Tests to Assess Voiding 
Useful Ways to Assess Voiding Function 


— 


Ov EU ву рә 


. Voiding diary—for 3-7 days, record the time & date of the following data. 


a. Each void—voided volume and symptoms (e.g. urgency, pain, burning). 

b. Fluid consumed—amount and type of fluid (e.g. coffee, tea, soda). 

c. Urinary incontinence—symptoms (e.g. urgency, pain, burning) and the 
activity when the incontinence occurred. 

d. Pads/diapers—number used and degree of wetness (e.g. soaked, moist). 

e. Recording stools, constipation, and stool incontinence may be helpful. 

Symptom scores 

Residual urine (post void residual) 

Urine flow (uroflow) 

Urodynamic studies 

Imaging—retrograde urethrogram, voiding cystourethrogram, cystoscopy. 


307 


Voiding & Urodynamics 


"Uorov1uoo лозпдер в јо oouesqe ou; ut INS | | ngam] INS опшеш роду 


"поповдиоо лејоптудв Тепола yeom Aq pesneo pue *uoroenuoo зоѕпдәр е jo 

eouesqe eq ur Ing ‘emsseid [euruopqe ur eseo1out ие 3uunp oSexvo euuf) 
(поцопдѕдо зарпо 1eppe[q ѕәѕпео (150) uonoenuoo 

Josnyep e Suump 1ejouruds теле оу) jo uorjoeruoo Атејштјолиј 

"uonrpuoo 

orgo[omeu JULAI в Jo oouoseid əy} ur uorjoezuoo 1osnujp juesqy 


"Uonrpuoo or8o[omeu jueAo[o1 е Jo 29123924 IY} ut ÁjIATjoe1oA0 1о5пло 


'UMOUJUN st osneo IY} поцм Аплцовлоло Josnio(q 


'eseud Suri 
eu Suunp (pexoAo1d 10 snoeueiuods) suonoenuoo 1osnuop Алејипјолиј 


*euun Jo э8е3еэ] зпопицио) 

"dee[s Suunp smooo yey} эшип Jo обезеој KrejunpoAuT 
“INN pue INS Fo uoneurquioo у 

"oue чим pojeroosse ounn Jo eSexeo[ ÁrejunjoAu] 


"K8ojoqred snorAqo 12410 10 поцоәуш 1023. Kreuum Jo eouesqe eq ut (INN 
moya mo тим) eumjoou pue Kouenber Aq perueduioooe АЦепзп *KoueS1[) 


"31148105 Jo "Surzeeus ‘поцләхә лоро uo sunn Jo э8ехез] KrejunpoAu] 


vrxopory 1osnne( 
"umomyun 51 osneo ou; поцм поцоедиоо гоѕпдәр juesqy loppe[g опоту 


Kjyeroog eoueurnuo;) јепоцешојш = 501 


Kouerogeq punds от Kouetogeq 1e1ouruds osuu 


viS1euÁssÁq 1ojourqds лозпдэа | (asd) eig1eu&ssAq 1э}01144$ 105049 


losnneq o[noenguooy oruoSomoN. 


Josnyeq e[]oeguoov 


OG ошеволом 
Оа этчзедотрт 


егхәрәшәйҝн 1озпде 
Куцтдезѕщ 10sneq 
ѕпоцоедиоо Ippeg peiqrqurm( (Оа) Апацовлоло 1051124 


SoruruÁpoJ() 
uo рэзеа srsoudeiq 


eoueumuoour Aunn ѕпопициоо eoueuruoou[ Áreur) snonunuo;) 


eouounuooug Алены poxrA 


Sisomug [eumjooN 


eoueurjuoou] Але) роху 


eoueumuoou] шеші) 9817 (INN) e»ueunuooug Алены 981) 


(@VO) зәре eAnoe1eAQ (EVO) зорреја әлроеләло 


ѕшојйшќ$ 
uo peseg srsouSderq 


eoueunuoou[ Áreurif) 55946 (105) e»ueunuooug &reuuf) sseng 


sonmeurrouqy SUIPIOA лол АЗојоптшлој, 


308 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Urodynamics 
1. Urodynamics is the study of micturition and may include 
a. Uroflowmetry—evaluates urine flow. 
b. Cystometry—evaluates biadder filling (storage). 
c. Pressure flow studies—evaluates bladder emptying (voiding). 
d. Electromyography—evaluates the voluntary urinary sphincter activity. 
e. Urethral pressure profilometry—evaluates the voluntary urinary sphincter 
f. Cystogram—imaging of the bladder during filling and emptying. 
g. Residual urine (post-void residual) 
. Urodynamics is most useful when the patient $ usual voiding symptoms 
occur during the test. 


Uroflowmetry (Uroflow) 

1. Uroflowmetry evaluates bladder emptying by measuring the urinary flow 
rate, the voided volume, and the voiding duration. 

2. Technique—the patient voids into a flow meter while in a normal voiding 
position. Before uroflow, the bladder should contain at least 150 ml and 
should not be over distended. 

3. Information that can be obtained with uroflowmetry 

a. Voided volume 

b. Voiding time (voiding duration) 

c. Peak urine flow rate (Q max) 

d. Mean urine flow rate = voided volume = voiding time 

i. This is less clinically useful than peak urine flow rate. 

ii. This calculated value will not be accurate if the patient does not 
maintain a continuous flow. 

Normal flow profile (flow versus time)—looks like bell shaped curve. 
Normal peak flow rates 

a. Male = 20-25 ml/sec; Female = 25-30 ml/sec 

b. Nomograms exist for age adjusted flow rates. 

c. Normal flow can occur with abnormal physiology. For example, 

i. Poor detrusor function, compensated by elevated abdominal pressure. 

ii. Weak detrusor, but minimal outlet resistance. 

iii. Increased outlet resistance, but strong detrusor contraction. 

Abnormal peak flow rates 

a. Suspected obstruction = 10-15 ml/sec. 

b. Likely obstruction < 10 ml/sec. 

c. “Supervoiders” achieve a high flow, but are not of clinical concern. 
7. Obstruction results in 

a. Low average urine flow rate 

b. Low maximum urine flow rate (especially « 10 ml/sec) 

c. Long flow time 

d. Interrupted flow with subsequent increases in abdominal pressure to 
restore urine flow (intermittent stream). 


Residual Urine (Post-void Residual) 
1. Post-void residual (PVR) evaluates bladder emptying. 
2. PVR is influenced by detrusor function and outlet resistance. 
3. PVR is measured by catheterization or ultrasound. It can also be estimated 
on the post-void film of a cystogram. 
4. High PVR (> 50-100cc) indicates that one of the following is present: 
increased bladder outlet resistance, decreased detrusor function, or both. 


Pressure-Flow Studies 
1. Pressure-flow studies evaluate bladder emptying by measuring the 
detrusor pressure and the urinary flow rate. 
2. Technique—uses same equipment as filling cystometry. See page 309. 
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Filling Cystometry (Cystometrogram, CMG) 
1. Filling cystometry evaluates bladder filling. 
2. Technique—obtain subjective and objective measures during filling. 
a. Urethral catheter—this catheter is used to fill the bladder with sterile 
water and to measure intravesical pressure. 
b. Abdominal pressure probe—this probe measures abdominal pressure 
and is placed into the vagina, the rectum, or an abdominal stoma. 
c. Electromyography (EMG)—measures voluntary sphincter activity. 
. Objective information obtained from CMG 
a. Detrusor pressure—calculated using the following equation: 
Detrusor pressure — intravesical pressure — abdominal pressure 
b. Bladder capacity 
c. Bladder compliance (AVolume/APressure)—normal compliance is 
X 6 cm water rise in detrusor pressure with filling. 
d. Voluntary sphincter function and control (based on EMG activity). 
е. Leak point pressure 
4. These should be noted during CMG 
a. Volume at first sensation of filling (usually at 100-200 ml). 
b. Volume at sensation of fullness (usually at 350-450 ml). 
c. Volume at desire to void (usually at 350-450 ml). 
d. Volume of imminent void (unable to inhibit voiding any more). 
€. Occurrence of a voluntary detrusor contraction when asked to void. 
f. The ability to inhibit a voluntary detrusor contraction. 
g. Presence of detrusor overactivity. 
h. Leak of urine during cough and valsalva. 
This study is often combined with pressure flow studies to obtain both 
filling and emptying phases during urodynamics. 


Leak Point Pressure (LPP) 
1. Abdominal leak point pressure (ALPP)—also called valsalva LPP. 

a. The lowest intravesical pressure at which the urine leaks around the 
catheter during an increase in abdominal pressure, but in the absence of 
a detrusor contraction. If a cystocele is present, this test is invalid. 
ALPP is usually started with the bladder half full and then repeated at 
several higher bladder volumes. 

b. ALPP < 60 cm water implies that stress urinary incontinence is caused 
by intrinsic sphincter dysfunction (ISD). ALPP > 100 cm water implies 
that stress urinary incontinence is not from ISD. ALPP from 60 to 100 is 
indeterminate. 

2. Detrusor leak point pressure (DLPP)—also called bladder LPP. 

a. The lowest detrusor pressure at which the urine leaks around the filling 
catheter in the absence of detrusor contraction and in the absence 
increased abdominal pressure. 

b. DLPP > 40 cm water places the patient at risk for deterioration of kidney 
function. A high DLLP can cause functional ureteral obstruction, which 
leads to hydronephrosis and renal damage. 


w 


t^ 


Measurement Conditions 


Type of This Measure 
Leak Point GN focii Detrusor is Used to 
Pressure om Contraction | Determine 
Pressure 
Abdominal н Presence of 
Detrusor Risk of renal 
(Bladder) Deirusoe deterioration 


ISD = intrinsic sphincter dysfunction . 
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Reading Urodynamics 
1. Filling phase—note the following information. 


> 


A 


a. 
b. 


c. 


d. 
е. 


а. 


е. 
f. 


Compliance—normal compliance is < 6 cm water change in detrusor 
pressure during filling. 

Capacity—in adults, normal bladder capacity is 400-500 ml. In kids, 
estimated normal bladder capacity (ml) = (age in years + 2) x 30. 

First sensation of fullness—this occurs at 100-200 ml in a normal adult. 
Presence of detrusor overactivity—significant if they are sensed, cause 
leakage, or cause a pressure increase of > 15 cm water. 

Is urine leak present? 


. Voiding phase—note the following information. 


Maximum flow (Qmax) 

i Normal—male = 20-25 ml/sec; female = 25-30 ml/sec. 
ii. Suspected obstruction—Qmax = 10-15 ml/sec. 

iii. Probable obstruction—Qmax < 10 ml/sec. 

Voided volume 


. Maximum detrusor pressure (Pdet max)—male normal = 40-60 cm 


water; female should be less. 


. Post void residual (PVR)—normal usually < 50 ml. 


EMG—4does activity quiet when voiding? DSD? pseudo DSD? 
Is the bladder contraction sustained adequately? 


. Flow—note maximum flow (Qmax), average flow (Qave), total voiding 


time, presence of intermittency, and voided volume. 


a. 


b. 
c. 
d. 


e. 


. Video cystogram—note the following information. 


Bladder contour—filling defects, trabeculation, or diverticula? 
Presence of vesicoureteral reflux 

Estimated PVR—does it correlate with measured PVR? 

Bladder neck—during filling, is the bladder neck closed (normal) or 
open (typically abnormal)? A prior transurethral or open prostatectomy 
for BPH may create a permanently open bladder neck. With voiding, 
does the bladder neck open and funnel appropriately? 
Urethra—strictures? 


Deflections on Urodynamic Pressure Tracings 


Pressure Tracing Patterns Based on the Source of the Pressure 


Abdomen* Detrusor | Colon} Abdomen and Detrusor 
Pves T T - T 
Pabd d - 1/4 T 
Pdet 5 T Lit 1 


Pves PL A . "XN 


Pdet A у 


Pves = intravesical pressure, Pabd = abdominal pressure 

Pdet = detrusor pressure (calculated as Pdet = Pves — Pabd) 

* e.g. cough, strain, crede, abdominal tapping, valsalva. 

+ e.g. peristalsis, flatulence. These pressures are transmitted to the abdominal 
transducer but not to the intravesical transducer. When the colon is the only 


source of pressure changes, Pabd and Pdet always deflect in opposite directions. 
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Disease States and Their Influence on Voiding 


Location of the Neurologic Injury and Its Impact on Voiding 

1. Suprapontine (including cerebral cortex)—causes detrusor overactivity 
with synergy of bladder and sphincter, normal bladder sensation, and 
usually adequate emptying. 

2. Pons to spinal cord above S2 (upper motor neuron damage)—causes 
detrusor sphincter dyssynergia (DSD) & spastic paresis of the lower limbs. 

3. S2-84 (lower motor neuron damage)—causes acontractile (flaccid) 
detrusor, flaccid striated sphincter, and flaccid paralysis of the lower limbs. 

4. Peripheral pelvic nerves—causes acontractile detrusor and absent bladder 


sensation. 

Injury Urologic Urethral + | Lower 
Location | Syndrome Bladder Sphincter Synergy Limbs BER 
Sacral | Acontractile А " A 

Cord Dansa Flaccid Flaccid - Flaccid | Absent 
== DSD Spastic Spastic No Spastic | Present 
Cord 

Supra- NDO Spastic Normal Yes Normal | Present 
pontine 


* Synergistic (synchronized) function of the bladder and urinary sphincter. 
BCR - bulbocavernosus reflex (see page 331); DSD — detrusor sphincter dyssynergia 
NDO - neurogenic detrusor overactivity (detrusor hyperreflexia). 


Disease States and Their Typical Urodynamic Findings 
1. Multiple sclerosis—detrusor overactivity. 

2. Normal pressure hydrocephalus (NPH)—detrusor overactivity. МРН 
presents with dementia, gait disturbances, and urge incontinence from 
detrusor overactivity (symptom complex of *weird, wobbly, and wet"). 
Stroke—detrusor overactivity without DSD. 

. Parkinson's disease—detrusor overactivity. DSD is usually absent, but 

“cog wheeling” of the sphincter may result in intermittent DSD. 

. Cauda equina syndrome—acontractile detrusor. The cauda equina contains 
the 12-85 nerve roots. Injury usually generates a voiding pattern similar to 
a sacral spinal cord injury. 

6. Spinal shock from suprasacral cord injury—acontractile detrusor with 
increased tone in the urethral sphincter and bladder neck (causing urinary 
retention). Spinal shock lasts 6-12 weeks. The bulbocavernosus reflex (see 
page 331) and deep tendon reflexes are absent during spinal shock, but 
they return when spinal shock resolves. 

7. Tethered cord—detrusor underactivity. 
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BENIGN PROSTATIC HYPERPLASIA 


General Information 

1. Benign prostatic hyperplasia (BPH) occurs in the transition zone. Prostate 
cancer may also occur in the transition zone (see Location of Prostate 
Cancer, page 170). 

2. Most of the a-adrenergic receptors in the prostate are a-1A receptors. 
These a-1A receptors mediate contraction of prostatic smooth muscle and 
are located predominantly in the prostate stroma. 

. Sa-reductase converts testosterone to dihydrotestosterone. Most of the 

5a-reductase in the prostate is type П 5a-reductase. Type II So.-reductase 

is present in stromal and basal prostate cells (but not in epithelial cells). 

As men age, the following changes occur in the prostate. These changes 

may lead to clinical symptoms of BPH. 

a. Increase in the amount of prostate stroma—growth of the prostate 
stroma into the lumen of the prostatic urethra can obstruct the flow of 
urine. 5o-reductase inhibitors treat BPH by shrinking the prostate stoma. 

b. Increase in the number of o-1 receptors in the prostate stroma—an 
increase in the number of receptors causes an increase in the smooth 
muscle tone within the prostate and bladder neck, and leads to a greater 
restriction of urine flow. This is the most important factor contributing 
to lower urinary tract symptoms (LUTS) from BPH. а-1 blockers treat 
BPH by relaxing the prostatic and bladder neck smooth muscle. 


Bladder Outlet Obstruction (BOO) From BPH 
1. Increased bladder outlet resistance in BPH may occur from 
a. Increased smooth muscle tone in the prostate stroma and bladder neck. 
b. Prostate growth into the lumen of the urethra. 

2. Degree of BOO does not correlate with severity of BPH symptoms. Men 
with severe obstruction may have few LUTS and men with minimal 
obstruction may have severe LUTS. 

. The only way to prove the presence of BOO is by using urodynamics. 

When BOO is present, urodynamic testing demonstrates low urine flow 

rate and high detrusor pressure when voiding. 

Other test results that suggest the presence of BOO 

a. Low peak flow rate on uroflowmetry (e.g < 10 ml/sec) 

b. Elevated post void residual—high post void residual can increase the 
risk of urinary tract infections and bladder stones. 

c. Trabeculation of the bladder 

d. Enlarged prostate 

e. Intravesical prostate protrusion 

In advanced stages of BOO, urodynamics may also demonstrate detrusor 

overactivity or acontractile bladder. 
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Presentation and Symptoms 
1. Lower urinary tract symptoms (LUTS) caused by BPH include decreased 
force of stream, hesitancy, intermittent stream, post void dribbling, and 
nocturia. These symptoms usually occur in men over the age of 60 years. 
2. With progressive BOO, the bladder may become overworked, leading to 
symptoms of overactive bladder such as urgency and frequency. See 
Overactive Bladder in the Male, page 348. 
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3. If BPH is severe and prolonged, the bladder may decompensate, resulting 
in absent or ineffective contractions that do not empty the bladder. This can 
cause urine retention and overflow incontinence. Hydronephrosis from 
bladder outlet obstruction is rare, but it can lead to renal insufficiency. 

4. The severity of urinary symptoms do not correlate with prostate size. Small 

prostates can cause severe symptoms. Large prostates can be 

asymptomatic. 

The severity of urinary symptoms do not correlate with the degree of 

bladder outlet obstruction. Men with severe obstruction may have few 

symptoms and men with minimal obstruction may have severe symptoms. 

6. BPH can cause hematuria. 


Un 


Predicting & Measuring Prostate Volume 

1. Digital rectal exam is notoriously inaccurate at predicting prostate volume. 

2. A higher PSA correlates with a larger prostate volume. Men with 
PSA x 1.5 usually have a prostate volume « 40 ml. 

3. An objective measurement of prostate volume can be achieved using 
ultrasound (transrectal measurement is more accurate than transabdominal 
measurement). Ultrasound is the preferred method for determining 
prostate size. 

4. If the patient has undergone pelvic axial imaging (CT or MRI) in the 
previous year, prostate volume can also be calculated from these imaging 
studies. 

5. Cystoscopy cannot determine prostate volume, but it may be useful for 
planning certain procedures that require assessment of prostatic urethra 
length or morphology. 

6. Ultrasound, CT, MRI, and cystoscopy can also evaluate for a median lobe. 


Natural History and Progression of BPH 
1. BPH does not progress in all patients. In men with mild LUTS, 5796 
progress to worse LUTS in 4 years; however, only 10% require surgical 
intervention. In men with severe LUTS, one third undergo prostate surgery 
within 4 years. 


Symptoms 4 Years after Diagnosis 


Symptoms at 
Initial Diagnosis 
Surgery 


[ wi | | [5% 
[Severe um *- | - | 3* | 


. In men with BPH, a high PSA increases the risk of prostate growth, worse 
LUTS, low urine flow rates, acute urinary retention, need for surgical 
intervention, and progression of BPH. 

. The risk of BPH progression (to worse symptoms, acute urinary retention, 
or surgical intervention) is higher in men with larger prostate size, higher 
PSA, older age, lower urine flow rates, and more severe LUTS. 

. The MTOPS trial showed that 5a-reductase inhibitors prevent BPH 
progression, reduce the risk of urinary retention, and reduce the chance of 
subsequently needing BPH surgery (see page 318). o-blockers alone do 
not reduce the risk of urinary retention nor the chance of subsequently 
needing BPH surgery. 


Undergo 


Unchanged | Worse 
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Evaluation & Treatment of BPH 


* Medical history and physical exam (including genital and digital rectal exam) 

• Assess symptom severity and bother (include a validated questionnaire) 

• Frequency/volume chart (voiding diary), especially if nocturia is a major symptom 
* Post void residual* (PVR for initial evaluation: EAU = always, AUA = optional) 

* PSA if >10-year life expectancy & if diagnosis of prostate cancer would alter therapy 


* Urinalysis 
Presence of any of the following, clearly from BPH; 
* Recurrent or persistent urinary retention 
* Recurrent urinary tract infections 
Recurrent or persistent severe gross hematuria§ 
LUTS Not LUTS * Recurrent or large bladder stones 
Bothersome [Bothersome e Hydronephrosis or renal insufficiency 
| I 
Voiding Diary tional [° Uroflow 
Surveillance| | Shows Polyuria} or No — * Post void residual* 
Nocturnal Polyuriat? * Prostate ultrasound 
Yes 
- - LUTS compatible | | LUTS not compatible 
Polyuriat Nocturnal Polyuriat with BPH with BPH 
I | I | 
Polyuria Initial Management Alter Non-BPH Evaluate & Treat 
Evaluation is Fluid Restriction Factorst Non-BPH Problem 
Е - I 
[ NetSaüisfied — | Satisfied 
=== I 
Discuss BPH Treatment Options | Surveillance 
I 
Patient Chooses Invasive Therapy ] Patient Chooses Non-invasive Therapy 
BPH LUTS Predominate | OAB LUTS Predominate 


TI I 
Large prostate°| | Small prostate 
or PSA > 1.5 ог PSA < 1.5 
I I 
| a-blocker &/or a-blocker &/or 


I 
Behavioral Therapy 
|. + OAB Medication 


Tadalafil &/or SARI Tadalafil 


I I 
Bothersome OAB LUTS Remain Bothersome BPH LUTS Remain 
& Not on OAB Medication? & Not on BPH Medication? 
No Yes [= 
oe 
Patient Not Satisfied & Patient Satisfied or 
Chooses Invasive Therapy Declines Invasive Therapy 
I Га еке | 
РУК & Uroflow if not done recently, Surveillance 
Urodynamics if BOO in question LUTS - lower urinary tract symptoms 
I T BOO = bladder outlet obstruction 
BOO Likely | [BOO Unlikely] ^ SARI = 5-o-reductase inhibitor 
T 


I OAB - overactive bladder 
Prostate Ultrasound] t 


Non BOO PVR = post void residual 
Tum = хоре $ May also benefit from a 5ARI. 
Minimally Invasive or Evaluated ? Especially size > 40 cc. Prostate 


Surgical BPH Therapy | | & Treated** | size can be determined with ultrasound. 

+ Polyuria is defined as > 3 liters urine output in 24 hours. Nocturnal polyuria is 
defined as having > 33% of the 24 hour urine output produced at night. 

{ Factors that can affect LUTS include diet, fluid intake, & medication (see page 315). 

їр Prostate size and shape helps determine which invasive therapy is appropriate. 

* Tf post void residual is high, obtain a renal ultrasound to check for hydronephrosis. 

** Tf invasive BPH therapy is pursued in these men, they should be informed that they 

probably have a lower chance of improvement compared to men with BOO. 


Benign Prostatic Hyperplasia 315 


Non-invasive Therapy 


Altering Non-BPH Factors 
1. Avoid substances that can exacerbate symptoms or cause urinary retention. 

а. a-agonists—examples include decongestants that contain 
pseudoephedrine and diet supplements that contain ephedra. 

b. Anticholinergics and beta 3-agonists—in some cases, these medications 
can cause urinary retention; however, they usually improve voiding 
symptoms in men with BPH. See page 348. 

c. Caffeine, alcohol, spicy food, and acidic food—reducing these 
substances in the diet may help minimize voiding symptoms. 

2. Nocturia can be reduced by 

a. Decreasing fluid intake in the evening. 

b. Avoiding diuretics in the evening. 

c. When men have lower extremity edema, they can elevate their legs for 
one hour before bedtime (this mobilizes lower extremity fluid into the 
circulation and helps eliminate it before going to sleep). Compression 
stockings may also be used to minimize lower extremity edema. 

3. Bladder training may help (see page 333). 
4. Avoid constipation. 


Surveillance (“Watchful Waiting”) 
1. Watchful waiting is the preferred management for men whose urinary 
symptoms are not bothersome. 
2. Surveillance usually consists of repeating the initial evaluation described 
on page 314 once per year. 


Phytotherapy Phytotherapy for BPH 
1. The AUA guideline does not Common Name Species 
recommend phytotherapy 


Saw Palmetto, Serenoa repens, 
American dwarf palm|Sabal serrulata 
African plum tree 
Керт Urtica dioica, 
Pumpkin Seed Cucurbita pepo 
. Beta-sitosterol is thought to be EUM. He P e oe 
one of the ingredients in 


phytotherapy that improves BPH symptoms. 
4. The mechanism of action for these agents is unknown. 
a-Blockers 
1. a-blockers inhibit 0-1 adrenergic receptors, which causes relaxation of 
smooth muscle in the bladder neck and prostate. a-blockers may also act in 
the central nervous system to improve voiding symptoms. 
2. о-1 adrenergic receptor subtypes 
а. a-1A—blocking «-1A causes relaxation of smooth muscle in the 
prostate, bladder neck, seminal vesicles, and vas deferens (which 
improves voiding symptoms, but can also cause impair ejaculation). 
a-1A receptors are the primary subtype of a-1 receptor in the prostate. 
b. a-1B—located in blood vessels. Blocking a-1B can cause hypotension. 
c. a-1D—located in nasal passages, bladder, and spinal cord. Blocking this 
receptor can cause nasal congestion. 
3. The a-blockers that are used for treating BPH all have similar efficacy. 
Symptom score improves by 30-40% and flow rate improves by 20-25%. 
4. Silodosin and alfuzosin do not require to titration. Tamsulosin and 
extended release doxazosin may require titration. Terazosin and immediate 
release doxazosin must be titrated to avoid hypotension. 


because efficacy data are 
lacking; however, some men may 
still benefit from phytotherapy. 
Saw palmetto is the most widely 
used phytotherapy for BPH. It 
does not appear to change PSA. 
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5. Terazosin, doxazosin, and alfuzosin are non-selective a-1 receptor 
blockers. Tamsulosin and silodosin are a-1A selective (i.e. they have a 
higher affinity for a-1A compared to the other receptor subtypes); 
Silodosin has the highest relative selectivity for a-1A receptors. 

a. Near maximal improvement in urinary flow rate occurs within 8 hours 
of the first dose for a-1A selective blockers (silodosin and tamsulosin), 
but may take 2-4 weeks for non-selective o-blockers. 

b. Improvement in voiding symptoms can occur within a few days, but 
maximal improvement may take 1-3 months. 

. Side effects—dizziness, fatigue (asthenia), nasal congestion, orthostatic 
hypotension (uncommon), syncope (rare), and retrograde ejaculation. 

a. Tamsulosin, silodosin, alfuzosin, and extended release doxazosin cause 
less dizziness than terazosin and immediate release doxazosin. 

b. Silodosin (28%) and tamsulosin (18%) have the highest rate of 
retrograde ejaculation. 

c. Intraoperative floppy iris syndrome (IFIS)—patients who have taken 
a-blockers are at risk for IFIS. Permanent visual problems can arise 
when cataract surgery is not modified to account for IFIS. The risk of 
IFIS is highest with tamsulosin and lowest with terazosin and doxazosin. 
Discontinuing o.-blockers before cataract surgery does not prevent IFIS. 

d. Cardiac failure—a-blockers appear to increase the absolute risk of 
cardiac failure by a few percent, with a greater risk in men with any of 
the following characteristics: cardiac disease, atherosclerosis, risk 
factors for atherosclerosis, or use of a non-selective a-blocker. Although 
the absolute increase in cardiac failure is relatively small, care should 
be taken when prescribing a-blockers, especially for patients who have 
cardiac disease and/or atherosclerosis, or who have risk factors 
atherosclerosis (e.g. older age, HTN, diabetes, dyslipidemia, etc.). 

i. The ALLHAT study randomized men with hypertension (HTN) and 
> 1 risk factor for heart disease to various anti-HTN drugs. Use of 
doxazosin had a higher risk of congestive heart failure, angina, 
coronary revascularization, and stroke. 

Retrospective data (Lusty et al, 2021) indicate that a-blockers may 

increase the risk of heart failure, especially in men with age > 70 

years, ischemic heart disease, HTN, diabetes, atherosclerosis, or 

dyslipidemia. 

iii. Non-selective a-blockers appear to pose a higher risk of cardiac 

failure than a-1A selective blockers. 


Tadalafil (Cialis®) 
1. Tadalafil is also used for erectile dysfunction (ED), see page 520. 

. Tadalafil is the only type 5 phosphodiesterase (PDES) inhibitor that is 
FDA approved for the treatment of BPH-related voiding symptoms. 
Tadalafil increases intracellular cyclic guanosine monophosphate, which 
reduces smooth muscle tone in the detrusor, prostate, and urethra. 
4. Tadalafil is an ideal treatment for men that have voiding symptoms from 

BPH and erectile dysfunction because it can improve both conditions. 
. Tadalafil significantly improves ED, voiding symptoms, and quality of 
life. Voiding symptom scores improve by 20 to 30%. Maximum urinary 
flow rate may also be improved. Improvement in voiding symptoms can 
occur within a week, but maximal improvement may take 2 months. 
Tadalafil appears to achieve a similar improvement in voiding symptoms 
compared to an a-blocker. 
7. Adult dose—tadalafil (Cialis®) 5 mg po q day [Tabs: 5 mg]. 
. Contraindications, precautions, and side effects—see page 520. 
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5a-Reductase Inhibitors (SARI) 

. Finasteride (Proscar®) inhibits type П Sa-reductase. 

Dutasteride (Avodart™) inhibits type I and type II 5a-reductase. 

Finasteride and dutasteride are equally effective for treating BPH. 

5a.-reductase converts testosterone to dihydrotestosterone (DHT). By 

blocking this enzyme, 5ARIs lower DHT and cause the following effects. 

a. Reduces prostate volume by 20% to 25%. 

b. Increases maximum urinary flow rate by approximately 10%. 

c. Improves symptom scores by approximately 20 to 30%. 

d. Reduces the risk of urinary retention by approximately 50%. 

e. Reduces the need for surgical BPH therapy by approximately 50%. 

f. Reduces the risk of BPH progression (see page 318). 

g. Decreases total PSA by approximately 50% after 9-12 months of 
treatment. After 12 months of treatment, the PSA should be doubled in 
order to compare it to the pre-treatment PSA levels. 1 mg of finasteride 
daily (used for male pattern baldness) has a similar effect on PSA as 
5 mg of finasteride daily. 

h. Increases testosterone by 10-20% (usually clinically insignificant). 

i. Helps stop chronic hematuria from the prostate. 

. Voiding improvements and side effects may begin within several weeks; 
but, it usually takes 6-9 months to achieve a noticeable change. 5ARIs are 
more likely to improve voiding symptoms in men with a larger prostate. 

. PLESS (the Proscar? Long-term Efficacy and Safety Study) showed that 
5ARIS improve urinary symptoms and flow rate mainly in men with 
PSA > 1.4 and prostate volume > 40 cc; therefore, the use of SARIs for 
BPH is often restricted to men with these characteristics. 

. Adult dose— finasteride (Proscar?) 5 mg po q day [Tabs: 5 mg], 

dutasteride (Avodart™) 0.5 mg po q day [Caps: 0.5 mg]. 

Side effects—erectile dysfunction (< 5%), low libido (< 4%), low ejaculate 

volume (< 3%), gynecomastia/tender nipples (< 2%). SARIs appear to 

increase the absolute risk of cardiac failure by approximately 1%. 

a-blockers pose a higher risk of cardiac failure than SARIs. 

. 5ARIs have also been studied for prostate cancer prevention (see 
page 172) and for reducing prostate cancer progression (see page 291). 
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Combination of o-Blocker and 5o-Reductase Inhibitor 
1. The Medical Therapy of Prostate Symptoms (MTOPS) trial and the 

Combination Avodart™ and Tamsulosin (CombAT) trial showed that a 

combination of an a-blocker and a SARI improves voiding symptoms and 

maximum urinary flow rate more than either agent alone. 
2. Preventing progression of BPH 

a. The MTOPS trial showed that both o.-blockers and SARIs prevent 
progression of BPH; however, the combination of an a-blocker and a 
5-ARI prevents progression of BPH better then either agent alone. 

b. After a mean follow up of 4.5 years, combination therapy reduced acute 
urinary retention, need for BPH surgery, and progression to worse 
voiding symptoms (AUA symptom score increase > 4); however, it did 
not reduce renal insufficiency, UTI, or urine incontinence. 


Reduction in Given Endpoint Compared to Placebo 
Any Progression | Acute Urinary Retention | Need For Surgery 
No change 
64% 


c. The benefit of combination therapy was greatest in men with PSA > 1.5 
ng/ml and prostate volume > 40 cc. 
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3. Withdrawal of the a-blocker 
a. Approximately 80% of men will not experience a significant worsening 
of voiding symptoms when the o-blocker is withdrawn after 6-9 months 
of combination therapy. 


Duration of Combination Therapy Required 
Baseline Voiding Symptoms | So That o-blocker Withdrawal Is Unlikely 
to Worsen Voiding Symptoms* 


Mild to moderate (IPSS < 21 > 6 months of combination therapy 
evere (IPSS > 20) > 9 months of combination therapy 


* Approximately 80% will not exhibit worse symptoms after the indicated 
duration of combination therapy. 

b. Although the CombAT trial did not study o-blocker withdrawal, it did 
suggest that a SARI takes 12-18 months to improve voiding symptoms 
and flow rate as much as ап a-blocker. Thus, you may consider waiting 
12-18 months before withdrawing the a-blocker to ensure that the SARI 
has achieved at least as much improvement in both voiding symptoms 
and urinary flow as an a-blocker alone. 

c. It is unknown if withdrawing the o.-blocker increases the risk BPH 
progression. The MTOPS data does not examine withdrawal of therapy, 
but it does suggest that long term use of a single agent can increase 
progression compared to combination therapy. 

4. A pill containing 0.5 mg dutasteride and 0.4 mg tamsulosin is marketed in 
the United States as Jalyn™ (dose is 1 capsule po q day after a meal). 


Combination of Tadalafil with Other BPH Medications 
1. A combination of tadalafil and an o.-blocker significantly improves 
maximum urinary flow rate, voiding symptoms, and erectile function 
compared to an a-blocker alone. 
2. A randomized trial has shown that tadalafil with a 5o-reductase inhibitor 
(SARI) improves symptom scores more than a 5ARI alone. 


Overactive Bladder (OAB) Medications 
. Bladder outlet obstruction from BPH (BOO) may cause detrusor 
overactivity (the bladder becomes “overworked” as it tries to overcome the 
obstruction, leading to bladder irritability and OAB). 
2. BOO and OAB often occur together; however, OAB may exist in the 
absence of BOO. 
3. If OAB and BPH occur together, then medications for OAB may be 
helpful for relieving voiding symptoms. 
4. See Overactive Bladder in the Male, page 348. 
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Combination of an a-Blocker and an OAB Medication 

1. a-blockers may not sufficiently treat voiding symptoms in men with BPH, 

especially symptoms of overactive bladder (OAB) such as urgency and 
frequency. In men who have bothersome voiding symptoms despite 
treatment with an a-blocker (even in men who did not respond at all to the 
a-blocker), adding an OAB medication results in a statistically significant 
improvement in voiding symptoms. 

2. In men with BPH, a combination of an o-blocker and an OAB medication 
achieves a greater improvement in quality of life, voiding symptom score, 
urgency, frequency, and nocturia than either agent alone. 

. In general, men that were studied had a post void residual (PVR) < 200 ml, 
а maximum urinary flow rate > 5 ml/sec, and no history of acute urinary 
retention requiring catheterization. When an OAB medication is 
administered to men with these characteristics, the risk of urinary retention 
requiring a catheter is < 3%. Caution should be used when prescribing an 
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OAB medication to men with PVR > 200 ml, maximum urinary flow rate 
« 5 ml/sec, or a history of retention requiring a catheter because these men 
may have a higher risk of urinary retention. 

4. In most studies, adding an ОАВ medication to an a-blocker did not 
significantly alter post void residual or maximum urinary flow rate. 


Invasive Treatment for BPH 


. For the purposes of this chapter, minimally invasive therapies do not incise 
deeply into the prostate and do not remove any of the prostate, whereas 
surgical treatments do incise deeply into and/or remove prostate tissue. 

2. Minimally invasive therapy improves urinary flow rate and symptom score 
more than medical therapy, but less than surgery. 

. Compared to minimally invasive therapies for BPH, surgical therapies 
generate a greater symptom improvement, a greater flow rate, and a lower 
risk of needing a subsequent procedure for persistent BPH symptoms. 

4. Before performing invasive therapy, a post void residual should be 
obtained, and a uroflow should be strongly considered. If the diagnosis of 
bladder outlet obstruction is in question (e.g. peak urine flow rate > 10 ml/ 
sec), then performing urodynamics before invasive intervention may help 
determine whether a procedure for BPH is appropriate. 

. The volume of the prostate often determines which invasive therapy is 
offered. The suggested options for each prostate size are listed below. 
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Suggested Invasive Treatment Options for BPH Based on Prostate Size 


Small (« 30 cc) Moderate (30-80 cc) Large (> 80 cc) 
* TUIP * Aquablation * Simple prostatectomy 
* Rezum * HoLEP 
* ThuLEP 
Small or Moderate (< 80 cc) L 


*TUMT  *PVP 
*Urolift — * TUVP 
eThuLEP  * TURP 
* HoLEP 


6. Note that HoLEP and ThuLEP are size-independent options for treating 
BPH (i.e. they can be used to treat any size prostate). 

7. Men who are concerned about preserving erectile and ejaculatory function 
should consider Urolift or Resume because these treatments have the least 
impact on sexual function. 


Minimally Invasive Therapy 


TUNA (Transurethral Needle Ablation) 


1. During TUNA, radiofrequency (RF) waves heat the prostate and create 
thermal necrosis. 

2. Under direct vision, 2 curved needles (which extend from the tip of a 

special cystoscope sheath) deliver RF energy into the prostate. Several 

sites throughout the prostate are treated. 

The ideal candidate for TUNA has prostate size < 80 cc and mainly lateral 

lobe prostate enlargement. TUNA should not be used for voiding 

symptoms caused by bladder neck obstruction. 

. Irritative symptoms can persist for several weeks after TUNA. 

TUNA seems to require more sedation and analgesia than TUMT. 

. The AUA does not recommend the use of TUNA for BPH. 

. See page 325 for efficacy and side effects. 
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TUMT (Transurethral Microwave Thermotherapy) 

1. During TUMT, microwaves heat the prostate and create thermal necrosis. 

2. The microwaves are delivered using an antenna embedded in a catheter. 

3. The ideal candidate for TUMT has a prostate size 30 to 80 cc, no median 
lobe enlargement, and a prostatic urethra of adequate length to 
accommodate the antenna. 

4. Irritative symptoms can persist for several weeks after TUMT. 

5. See page 325 for efficacy and side effects. 


Prostate Urethral Lift (Urolift®) 


1. A transurethral endoscopic device is used to 
place several permanent implants into the 
prostate. The implant is composed of 2 


anchoring devices connected by a suture. Before After 
One anchor is placed outside the prostate Urolift Urolift 
(near the capsule), and the other is placed in 
the prostatic urethra. The implant retracts (or “lifts”) the obstructing tissue 
away from the prostatic urethra. Encrustation of the urethral anchor is rare 
because it invaginates into the urethral wall and is then covered with 
epithelium. 

. The ideal candidate has no median lobe and prostate volume < 80 cc. 

- Voiding symptoms improve within 2 weeks. Improvements in voiding 
symptoms and urine flow rates are sustained for at least 3 years. 

4. The rates of urinary incontinence, worse erectile dysfunction, and 

retrograde ejaculation are extremely low. 


Water Vapor Thermal Therapy (Rezum™) 

1. Under direct vision, a curved needle (which extends from the tip of a 
special cystoscope sheath) delivers sterile heated water vapor (steam) into 
the prostate tissue. The heat induces cell necrosis, resulting in atrophy of 
the prostate tissue and reduced prostate volume. Several sites throughout 
the prostate are treated. 

2. The Rezum™ System is indicated for men > 50 years of age and prostate 

volume 30-80 cc. 
. Improvement in voiding symptoms may begin by two weeks after 
treatment, but maximum benefit often takes up to three months. 
4. The rates of urinary incontinence, worse erectile dysfunction, and 
retrograde ejaculation are extremely low. 
5. Long term data regarding efficacy are limited. 


Prostate Artery Embolization (PAE) 

1. An arterial catheter is inserted into the femoral or radial artery and 
threaded into the appropriate prostatic arteries using radiographic guidance 
(exposing the patient to ionizing radiation). Then, an injectable agent is 
used to embolize the prostatic arteries. Atrophy of the ischemic prostate 
tissue reduces the volume of the prostate. 

2. Concerns remain about embolization of unintended targets. 

3. PAE is less effective than TURP for improving voiding symptoms and 
flow rate. PAE has lower risk of bleeding, but a higher rate of 
postoperative urinary retention than TURP. 

4. The AUA guideline does not recommend PAE for treatment of BPH 
because of safety concerns such as radiation exposure and off-target 
embolization. 
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Surgical Thera 
General information 
1. Strong indications for surgical management include: 
a. Recurrent or persistent urinary retention from BPH 
b. Recurrent urinary tract infections from BPH 
c. Recurrent or persistent severe gross hematuria from BPH 
d. Recurrent or large bladder stones from BPH 
e. Renal insufficiency or hydronephrosis from BPH 

2. Additional indications for surgery include 
a. Voiding symptoms that are poorly responsive to less invasive therapy. 
b. The patient is unwilling to undergo less invasive therapy. 

3. Do not perform BPH surgery for an asymptomatic bladder diverticulum. 

4. Prior prostate cryotherapy or radiation significantly increases the risk of 
postoperative urinary incontinence when the prostate (or bladder neck) is 
removed. Therefore, TURP or TURP-like ablative procedures should be 
approached with extreme caution in these patients. 

5. For patients who wish to undergo surgical therapy for BPH and who are at 
high risk for bleeding (e.g. taking anticoagulants), HoLEP, ThuLEP, or 
PVP should be considered because these therapies have better coagulative 
properties than other surgical therapies. 


Transurethral Resection of the Prostate (TURP) 

1. A resection loop is used to remove “chips” of prostate tissue. Resection is 
accomplished circumferentially from the bladder neck to a location 
immediately cephalad to the verumontanum. 

2. The success rate of TURP is higher when the following criteria are present. 

a. Preoperative maximum flow rate < 15 ml/sec. 

b. Men are substantially bothered by their urinary symptoms. 

TURP is most suitable for prostates < 80 cc. 

. Monopolar TURP—the electrical energy travels from the resection loop 
through the body to a skin pad. Monopolar TURP requires the use of non- 
conductive hypotonic irrigation solutions (such as sorbitol, mannitol, or 
glycine) so that the current is preferentially conducted through the tissue 
(which allows for efficient cutting and coagulation). 

. Bipolar TURP—the electrical energy travels from the resection loop to a 
pole on the resectoscope tip (i.e. it does not travel through the body). 
Saline (a conductive fluid) is used for irrigation. 

. Compared to monopolar TURP, bipolar TURP has a lower risk of 
bleeding, blood transfusion, and TUR syndrome. Thus, long resection 
times are safer with bipolar TURP than with monopolar TURP. 

7. Complications—see also page 325. 

a. Postoperative bleeding is the most common complication. 

b. Transurethral resection syndrome (TUR syndrome)—an excessive 
absorption of hypotonic irrigation fluid from the prostatic vascular bed 
that can result in hyponatremia, hypervolemia, hypertension, mental 
confusion, nausea, vomiting, and visual disturbances. Treatment 
includes diuresis and fluid restriction. TUR syndrome occurs in 1% of 
monopolar TURPs. The risk of TUR syndrome is higher when resection 
time is long, irrigation pressure is high, and open venous sinuses are 
present in resection bed. With bipolar TURP, normal saline (isotonic) 
irrigation is used, and the risk of TUR syndrome is eliminated. 

c. Other risks include retrograde ejaculation, erectile dysfunction, bladder 
neck contracture, and stress incontinence (see page 325). 

d. The risk of perioperative complications increase with longer resection 
times and with a greater amount of resected tissue. 
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Transurethral Electrovaporization of the Prostate (TUVP) 
1. Prostate tissue is vaporized using electrical (cutting) current delivered 
through a blunt probe. 
2. TUVP efficacy is similar to TURP, but TUVP has a lower risk of bleeding. 
3. Monopolar TUVP has high rate of postoperative irritative voiding 
symptoms. However, bipolar TUVP results in less postoperative irritative 
voiding symptoms. 


Transurethral Laser Therapies for BPH 
1. A laser is used to enucleate (resect) or to vaporize (ablate) prostate tissue. 
2. Compared to TURP, laser therapies have a lower risk of bleeding, a shorter 
postoperative catheterization time, a shorter length of stay in the hospital, 
and a decreased risk of TUR syndrome. However, laser therapies and 
TURP generate comparable improvement in voiding symptoms. 
3. Examples of laser therapies 

а. Holmium:YAG laser enucleation of the prostate (HoLEP). 

b. Photoselective vaporization of the prostate (PVP)—uses potassium 
titanyl phosphate (KTP) and/or lithium borate (LBO) lasers. These 
lasers are often called green light lasers because their wavelength is in 
the green portion of the visible spectrum. The 120 or 180 Watt systems 
are preferred over the 80 Watt system. 

c. Thulium:YAG laser enucleation of the prostate (ThuLEP). 


Laney Wave- Spectrum Primarily Laser Necrosis 
length Absorbed By | Penetration* | Depth 

Holmium:YAG |2120nm| Infrared Water 0.4 mm 0.4 mm 

PVP (KTP/LBO) | 532 nm | Visible Green | Hemoglobin 0.8 mm 1-2 mm 
Thulium:YAG |2010 пт| Infrared | Water 0.25mm | 0.4 mm 


KTP = potassium titanyl phosphate; LBO = lithium borate 
* Depth of penetration can be deeper at higher settings. 


Transurethral Incision of the Prostate (TUIP) 

1. Using cutting current, 1 or 2 endoscopic incisions in the prostatic urethra 
(at 5 and/or 7 o'clock) are extended from the bladder neck to a location 
immediately cephalad to the verumontanum. The depth of the incision 
should be down to the fibrous prostate capsule. 

2. Compared to TURP, TUIP has similar efficacy, a lower rate of retrograde 
ejaculation and bleeding, and a higher rate of needing a subsequent 
surgery for persistent or recurrent BPH-related voiding symptoms. (see 
page 325). 

3. TUIP is best suited for men with prostates size < 30 cc and for men who 
wish to minimize the risk of retrograde ejaculation. 


Aquablation® 

1. A cystoscope is used to insert a transurethral probe (which contains the 
water jet nozzle). Intraoperative transrectal ultrasound is used to designate 
the ablation zone. A robot executes the treatment plan by controlling the 
ablation probe, which delivers a pulsating, high-velocity, heat-free saline 
jet to ablate prostate tissue. No tissue chips are produced; thus, there is no 
need to manually evacuate prostate tissue. Hemostasis must be obtained at 
the end of the procedure with catheter traction or cauterization. 

2. This treatment avoids the potential of thermal injury. 

3. Retrograde ejaculation is 25% less likely with Aquablation® than with 
TURP. 

4. Aquablation® is most suitable for prostates 30 to 80 cc. 
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Open or Laparoscopic Simple Prostatectomy 

1. Simple prostatectomy is usually reserved for men with large prostates 
(e.g. > 80 cc) or men who cannot tolerate a transurethral procedure. 

2. During simple prostatectomy, the enlarged transition zone is removed, 
while the other prostate zones are left in situ. Surgical approaches include 
suprapubic, retropubic, and perineal. 

3. The suprapubic approach is ideal for patients who require concomitant 
removal of bladder stones or excision of a bladder diverticulum. 

4. See page 325 for efficacy and side effects. 


Persistent Symptoms After Surgical Treatment 

1. Symptoms persist in 15-20% of men after invasive treatment for BPH. 

2. When voiding symptoms persist after invasive treatment of BPH, obtain 
urodynamics. Urodynamic testing reveals the following results. 
* 38% remain obstructed 
• 25% have poor detrusor contraction 
• 50-70% have detrusor overactivity—after invasive therapy for BPH, 

detrusor overactivity may take as long as one year to resolve. 

3. The most common causes of urinary incontinence after invasive treatment 

for BPH are detrusor overactivity and sphincter damage. 
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URINARY INCONTINENCE: 
GENERAL CONCEPTS 


Definition and Classification 
1. Urinary incontinence is defined as the involuntary loss of urine. 

2. Urinary symptoms do not necessarily correlate with the underlying cause 
of incontinence. For example, stress incontinence can be caused by 
sphincter deficiency (stress pushes urine through a weak sphincter), 
urethral hypermobility (stress pushes urine through a poorly coapting 
urethra), or overflow (stress pushes urine out of a full bladder). 
Urodynamic testing is required to determine how symptoms correlate with 
voiding physiology. 

. Classification based on symptoms (also see page 307) 

a. Stress urinary incontinence (SUI)—involuntary leakage of urine during 
effort or physical exertion. In other words, urine leak occurs during 
activities that increase abdominal pressure (such as coughing, sneezing, 
straining, lifting, bending, exercising, and exertion). It is also called 
"activity related incontinence." 

b. Urge urinary incontinence (UUI)—involuntary leakage of urine 
associated with a sudden compelling desire to void. 

c. Mixed urinary incontinence (MUI)—a mixture of both SUI and UUI. 
MUI may exhibit predominantly UUI symptoms (urge predominant 
MUI) or predominantly SUI symptoms (stress predominant MUI). 

d. Unaware (unconscious) incontinence—involuntary leakage of urine 
without urge, without stress, and without the patient being aware of it. 

e. Nocturnal enuresis—involuntary loss of urine during sleep. 

f. Continuous incontinence— continuous involuntary loss of urine. 
Continuous incontinence often arises from a fistula. 

. Classification based on the structure from which the urine leaks 

a. Urethral—Uurine loss through the urethral meatus. 

b. Extra-urethral—urine loss not through the urethral meatus. Examples 
include vesicovaginal fistula, ureterovaginal fistula, and ectopic ureter. 

Classification based on underlying pathophysiology (also see page 307) 

a. Intrinsic sphincter deficiency (ISD)—dysfunction of the urinary 
sphincter which leads to SUI in the absence of a detrusor contraction. 

b. Urethral hypermobility—excessive descent of the bladder neck and 

urethra during increased abdominal pressure. It is caused by pelvic floor 

muscle weakness, can impair urethral coaptation, and may cause stress 
urinary incontinence. Hypermobility and ISD often occur together. 

Detrusor overactivity (DO)—involuntary detrusor contractions during 

the filling phase (diagnosed by filling cystometry). 

і. Neurogenic DO (previously called detrusor hyperreflexia)—DO in 

the presence of a relevant neurologic condition. 

ii. Idiopathic DO (previously called detrusor instability) —DO from an 

unknown cause. 

d. Low bladder compliance—with low bladder compliance, there is a 
progressive rise in intravesical pressure during filling. High intravesical 
pressure may push urine from the bladder and cause incontinence. 

е. Urinary retention—urine leakage may be caused by overfilling of the 
bladder (overflow incontinence). 
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6. The optimal way to document the patient's condition is to describe the 
symptoms and the underlying pathophysiology. Examples: SUI from ISD, 
UUI from idiopathic DO, SUI from urinary retention (overflow 
incontinence), continuous incontinence from vesicovaginal fistula. 


Classification of Urinary Incontinence 


Based on Symptoms Based on Underlying Pathophysiology 
Urethral Incontinence 
Intrinsic Sphincter Deficiency (ISD) 
Stress Incontinence (SUI) Urethral Hypermobility 
Urge Incontinence (UUD Detrusor Overactivity (DO) 
Mixed Incontinence (MUI) Low Bladder Compliance 
Unaware Incontinence Urinary Retention 
Nocturnal Enuresis 


Continuous Incontinence Extra-urethral Incontinence 
Urinary Fistula 
Ectopic Ureter 


Transient Urinary Incontinence 

1. The causes of transient incontinence are summarized using the mnemonic 

“DIAPPERS” (proposed by Resnick, Urol Clin North Am 23: 55, 1996). 

Delirium—cognitive dysfunction can impair voiding. 
Infection—bladder irritation may cause incontinence. 
Atrophic vaginitis—postmenopausal status may cause nocturia, 
frequency, urgency, and UUI (but it does not appear to cause SUI). 
Pharmaceuticals/polypharmacy 
Psychological (especially depression)—severe psychological 
dysfunction can impair voiding. 

E Excessive urine production—diuretics, untreated diabetes, and other 
causes of excessive urine production may overwhelm the bladder 
and cause urinary incontinence. 

R Restricted mobility—may cause incontinence because the patient 
cannot reach the bathroom in time. Causes of restricted mobility 
include arthritis, Parkinson's disease, and impaired balance. 

S Stool impaction/constipation—severe constipation may impair 
bladder function and pelvic floor muscle function. 

2. Pharmaceuticals 
a. Diuretics—increased urine output can cause urinary frequency, urgency, 

polyuria, and incontinence. Examples: furosemide, thiazides, caffeine. 

b. Anticholinergics—can impair bladder contraction (leading to urinary 

retention) and can cause constipation. Examples: anti-psychotics, 

anti-depressants, and anti-histamines. 

Sedatives—can cause delirium. Examples: benzodiazepines. 

Narcotics—can impair bladder contraction (leading to urinary 

retention), can cause delirium, and can cause constipation. 

e. a-agonists—can increase urethral sphincter tone (leading to urinary 
retention). Examples: nasal decongestants, imipramine. 

f. a-antagonists—can decrease urethral sphincter tone (leading to SUI). 
Examples: terazosin, doxazosin, tamsulosin, and alfuzosin. 

g. Calcium channel blockers—can impair bladder contraction (leading to 
urinary retention). 

h. Angiotensin converting enzyme (ACE) inhibitors—can cause coughing, 
which may precipitate SUI. 

i. Alcohol—can increase urine output and cause frequency, urgency, and 
incontinence. Alcohol can also cause delirium and urinary retention. 
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Evaluation of Urinary Incontinence 
History 
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. Precipitating factors—coughing, sneezing, lifting, straining, changes in 


body position, alcohol, caffeine, constipation, immobility. 


. Severity of incontinence—degree of bother, number of pads used per day, 


wetness of the pad when it is changed (e.g. soaked versus damp). 


. Other voiding symptoms—urgency, frequency, nocturia, intermittent 


stream, hesitancy, weak stream, etc. 

Obstetrical history—number of pregnancies (gravida), number of live 
births (para), number of abortions (gravida, para, and abortions are often 
abbreviated as GPA). Type of delivery (cesarean section, vaginal delivery, 
traumatic delivery). 


. History of genitourinary conditions—stricture, diverticulum, sexually 


transmitted diseases, urinary tract infections, etc. 


. History of pelvic surgery—abdominoperineal resection, incontinence 


surgery, female genital surgery (hysterectomy, prolapse surgery), 
prostatectomy, urethral surgery, etc. 


. Neurologic disease (e.g. multiple sclerosis, stroke, Parkinson's disease, 


lumbar disc disease) and neurologic symptoms (e.g. weakness, numbness, 
visual changes). 
Fluid consumption (type and amount of fluid consumed). 


. Medications 


Physical Examination 


b. 
2. 


3. 
4. 


Pelvic exam in females; genital and prostate exam in males. 

Neurologic examination may include 

a. Perineal sensation 

b. Anal sphincter tone (at rest and with volitional contraction) 

c. Bulbocavernosus reflex (BCR)—squeezing the glans penis or clitoris 
causes contraction of the anal sphincter. Absence of the BCR may signify 
the presence of a neurologic abnormality in the pudendal nerve or 
sacral spinal cord, especially in men. Absence of the BCR occurs in 
30% of normal females. The BCR is routed through the S2-S4 spinal 
cord, with the afferent and efferent limbs carried by the pudendal nerve. 

Rectal examination—check for stool impaction, sphincter tone, and BCR. 

Lower extremity—edema of the lower extremity may create excess urine 

production, leading to incontinence, especially at night. 


Pelvic Examination in the Female 


1. 


> 
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Pelvic examination is performed with the patient in the lithotomy position 

during relaxation and during cough or valsalva, and should include 

inspection of the following regions. 

a. Vaginal epithelium—check for atrophic vaginitis, erythema, lesions. 

b. Anterior vagina—check for urethral hypermobility, cystocele, and 
urethral diverticulum. 

c. Middle vagina—check for enterocele and uterine prolapse. 

d. Posterior vagina—check for rectocele. 

e. Perineum 

Cotton swab test—assesses the degree of hypermobility, but is not accurate 

for diagnosing SUI. A lubricated cotton swab is placed into the urethra, 

and its axis is measured at rest and with straining. Urethral hypermobility 

is present when the swab axis changes by more than 30° from rest to strain. 


- Cough test (stress test}—check for urine leak during cough. When urine 


leak is not demonstrated during pelvic exam, the cough test may be 
performed while the patient is standing with one foot on a stool. 
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Diagnostic Tests Used in the Evaluation of All Patients 

1. Urinalysis—check for glucosuria and for infection. 

2. Post void residual—check for urinary retention. 

3. Voiding diary—a record of the patient's voiding pattern. It may include the 
date and time of each event, volume and type of fluid consumed, volume 
of each void, each incontinence episode and the approximate volume of 
urine lost, urinary symptoms (e.g. urgency), pad usage (including the 
degree of wetness when the pad is changed), bowel movements, and blood 
glucose level in diabetics. The EAU recommends that voiding diary 
duration should be at least 3 days. 

4. Patient reported questionnaire. 


Diagnostic Tests Used in the Evaluation of Select Patients 

1. Pad testing—this is a measure of urine loss using an absorbent pad, which 
is worn over a specific period of time and/or during a specific exercise 
protocol. The pad is weighed before and after use to help quantify urinary 
incontinence. Pad testing can detect urinary incontinence, but it cannot 
determine its cause (it could be from SUI, UUI, both, or neither). 

Cystoscopy—consider cystoscopy in patients at risk for urethral stricture 

or bladder cancer. Cystoscopy should be performed when surgery for 

incontinence is being considered, when empiric therapy is unsuccessful, or 
when the diagnosis is unclear. 

. Urodynamics—urodynamic testing is usually unnecessary, but it should be 
considered when surgery for incontinence is being considered, when 
empiric therapy is unsuccessful, when the diagnosis is unclear, or when a 
neurologic etiology is suspected. 

4. Upper urinary tract imaging studies—may be useful in select cases, such 
as patients with severe pelvic organ prolapse, high intravesical pressures, 
chronically elevated post void residual, abnormal creatinine, or suspected 
ureterovaginal fistula. 

. Lower urinary tract imaging (e.g. pelvic MRI)—may be useful in select 

cases, such as patients with suspected urethral diverticulum. 

For cases in which a neurologic cause of the incontinence is suspected, 

imaging of the nervous system may be indicated. 


M 


~ 


л 


a 


Treatment: General Concepts 


Treatment of Transient Incontinence 

Delirium—eliminate causes of delirium. 

Infection—treat urinary tract infection and vaginitis. 

Atrophic vaginitis—consider administering topical vaginal estrogen. 

Pharmaceuticals—eliminate unnecessary or offending medications. 

Psychological—consider referring the patient for treatment of 

psychological disorders. 

6. Excessive urine output—treatment may include restricting fluids, avoiding 
diuretics when possible, and treating medical disorders that may cause 
polyuria (e.g. diabetes mellitus, diabetes insipidus, hypercalcemia, 
congestive heart failure, lower extremity edema). For patients with lower 
extremity edema, elevating the legs before bed and/or using compression 
stockings may help eliminate excess fluid that contributes to nocturia. 

. Restricted mobility—this problem can often be overcome by using a hand 
held urinal or bedside commode. Timed voiding may also help. 

8. Stool impaction/constipation—consider laxatives and stool softeners. 

. If incontinence persists after treatment of transient causes, further 
evaluation is necessary. 
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Mixed Urinary Incontinence (MUI) 

1. MUI may exhibit predominantly UUI symptoms (urge predominant MUT) 
or predominantly SUI symptoms (stress predominant MUI). 

2. For MUI, treat the most bothersome component first. If the patient is still 
bothered by the other MUI component, then treat it. For example, in a 
patient with urge predominant MUI, treat the urge incontinence first. If the 
urge incontinence is well controlled, but bothersome stress incontinence 
remains, then treat the stress incontinence. 


Behavioral Therapy 
1. Behavioral therapy is at least as effective as medication for reducing 
urinary incontinence. Behavioral therapies include the following clements. 

2. Avoid activities that exacerbate incontinence. 

3. Voiding diary—provides feedback and helps the patient and physician 
monitor progress. 

4. Timed (scheduled) voiding—voiding by a routine schedule, usually with a 
constant interval between voids (e.g. voiding every 2-3 hours). 

a. Timed voiding empties the bladder before incontinence can occur. 

b. Incontinence may occur more frequently during certain times of the day. 
In this case, the voiding interval may be changed throughout the day to 
match the patient’s incontinence pattern (habit training). 

c. Patients with impaired cognition may have difficulty complying with 
timed voiding. In this case, a care giver may need to prompt the patient 
when it is time to void (prompted voiding). 

d. A Cochrane review in 2004 found that there is insufficient evidence to 
determine whether timed voiding is beneficial. 

5. Bladder training (also known as bladder retraining or bladder drill) 

a. Bladder training may involve 2 processes: modification of the voiding 
interval and urge control. 

b. Modification of the voiding interval—voiding by a strict schedule, 
starting with a short interval between voids and gradually progressing to 
a longer interval. The initial voiding interval is determined from the pre- 
treatment voiding diary (initial interval is often from 30 to 120 minutes). 
When continence is achieved at the existing interval (which often takes 
1-2 weeks), the voiding interval is increased by 15-60 minutes. This 
process is continued until an acceptable voiding interval is achieved. 

. Urge control (bladder inhibition)—suppressing the urge to void using 
any of following methods: keep the body still until the urge subsides, 
take slow deep breaths, concentrate on eliminating the urge (mental 
imagery), mental distraction to reduce awareness of the urge (humming 
a tune, mental calculations), or contract the pelvic floor muscles 
(contracting the pelvic floor muscles inhibits detrusor contraction). 
When the urge subsides, do not urinate until the next scheduled void. 

d. Bladder training requires a motivated patient with sufficient cognitive 
function to participate in the regimen. In addition, bladder training relies 
on adequate pelvic floor muscle function. 

е. In motivated patients, bladder training may decrease SUI and UUI 
episodes by up to 5096. 

6. Pelvic floor muscle training (see below). 

7. Fluid management—avoid excessive fluid intake. Fluid restriction before 

bed may help reduce nocturnal incontinence. 

8. Dietary management—avoiding bladder irritants (e.g. caffeine, alcohol, 

spicy food, acidic food) may improve continence. 

9. Weight loss—weight loss in obese women can reduce urge incontinence, 

stress incontinence, and mixed urinary incontinence. 
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10. Avoid constipation 

11. Stop smoking—smoking may increase the risk of SUI. It is unknown if 
smoking cessation improves continence, but it may be worth trying. 

12. For patients with lower extremity edema, elevating the legs before bed 
and/or using compression stockings may help eliminate excess fluid that 
contributes to nocturia. 


Treatment: Pelvic Floor Therapy 


Pelvic Floor Muscle Training (PFMT) 

1. PFMT is a regimen of repeated voluntary pelvic floor muscle contractions. 
Previously used terms include Kegel exercises, pelvic floor exercises, and 
pelvic floor physiotherapy. 

. PFMT improves stress, urge, and mixed incontinence. 

a. A 2018 Cochrane review revealed that PFMT is more effective at 
reducing urinary incontinence than no treatment or placebo. 

b. PFMT may decrease SUI and UUI episodes by up to 80%. 

c. In women with SUI, PFMT achieves enough improvement that 40-50% 
of patients choose to avoid surgery. However, a randomized trial in 
women with SUI showed that mid urethral sling achieves significantly 
higher subjective and objective cures rates than PFMT (Labrie 2013). 

PFMT should be offered as first line therapy for stress, urge, or mixed 

urinary incontinence. 

4. The mechanism by which PFMT works is unknown. Theories include 

pelvic muscle strengthening and suppression of involuntary contractions. 

. For best results, PFMT should be more intensive and clinician directed, 

and patients must be motivated, compliant, and properly instructed. 

a. Inadequate instruction is the most common reason for failure of pelvic 
floor muscle training. Verbal instructions are usually insufficient to 
teach the patient the proper muscles to contract, so biofeedback or a 
physical demonstration is often required. 

b. Health-professional directed PFMT programs are more effective than 
self-directed programs. 

c. More intensive PFMT regimens are more successful. 

d. Compliance is often a problem (over 50% stop therapy); therefore, 
periodic reinforcement is essential. 

PFMT consists of intermittent maximal isometric contractions of the 

pelvic floor muscles. Each contraction is held for 6-8 seconds and is 

followed by brief period of relaxation. A common regimen is a set of 10 

contractions 3 times a day. It may be helpful to contract the pelvic floor 

before activities that cause leakage (e.g. before a cough, sneeze, or lift). 

PFMT should be administered for at least 3 months. Continence typically 

improves 6-12 weeks after starting PFMT. 

Biofeedback 
1. Biofeedback helps the patient gain better voluntary control over the pelvic 

floor muscles. 

2. Sensors are applied to the patient's body (vaginal, rectal, or skin probes). 
The sensors measure the degree of pelvic floor muscle contraction and 
convey this information to the patient as auditory or visual feedback. This 
feedback indicates when the patient is utilizing proper pelvic muscles. 

3. Home and office based systems are available. 

4. Based on current data, combining biofeedback with PFMT does not appear 
to improve outcomes. 
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Vaginal Weights 

1. After inserting a weight into the vagina, the patient contracts the pelvic 
floor muscles to prevent the weight from slipping out. The weight is 
usually used for 10-15 minutes twice a day. Initially, a light weight is used. 
When the existing weight can be retained, advance to the next heavier 
weight. 

2. A Cochrane review in 2013 indicated that there is “some evidence that 
weighted vaginal cones are better than no active treatment." It is unclear if 
combining PFMT with vaginal weights is better than PFMT alone. 


Pelvic Floor Electrical Stimulation (PFES) 

1. PFES delivers intermittent electrical pulses to the pelvic floor muscles 
using an intravaginal probe, an intrarectal probe, or a surface (skin) 
electrode. Self treatment may be instituted after office based instruction. 
There is no standard protocol for PFES. 

a. Acute maximal PFES—uses electrical pulses of high enough intensity to 
induce maximal contraction of the pelvic floor muscles. Stimulation is 
often conducted for 15-30 minutes daily to weekly. 

b. Chronic PFES—uses electrical pulses of low enough intensity to avoid 
contraction of the pelvic floor muscles. Stimulation is usually conducted 
6-12 hours a day for several months. 

2. It is unclear if adding PFES to PFMT improves outcomes. 


Pelvic Floor Magnetic Stimulation 
1. The patient sits in a chair that delivers magnetic pulses to the perineum. 
These pulses induce contraction of the pelvic floor muscles. 
2. There are no invasive probes and the patient can remain fully clothed. 


Combination Therapy 

1. There is insufficient data to determine whether combining multiple types 
of pelvic floor therapy is more effective than a single therapy. 

2. Combining PFMT with bladder training may be more effective in the 
short-term than PFMT alone, but the benefit may not be maintained 
beyond 6 months. 

3. There appears to be no benefit to combining biofeedback with PFMT. 
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URGE INCONTINENCE & 
OVERACTIVE BLADDER 


General Information 
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Definitions 

a. Overactive bladder (OAB) is a clinical diagnosis that refers to urinary 
urgency with or without urge incontinence (often accompanied by 
frequency and nocturia) in the absence of a urinary infection or other 
obvious pathology. OAB is classified as "OAB wet" (OAB with urinary 
incontinence) or "OAB dry" (OAB without urinary incontinence). 

b. Urgency is a sudden, compelling desire to void that is difficult to defer. 

c. Urge urinary incontinence (UUI) is involuntary leakage of urine 
associated with a sudden compelling desire to void. 


. Risk factors for OAB 


a. Bladder inflammation 

b. Chronic bladder outlet obstruction—e.g. BPH, urethral stenosis. 
c. Central nervous system disorders—see page 311. 

d. Pregnancy— see page 491. 

€. Prior vaginal delivery of a child 

f. Postmenopausal status 

g. Older age—the risk of OAB increases with age. 

h. Obesity 

The most common cause of UUI and OAB is idiopathic. 


. Definition of complicated and uncomplicated OAB 


a. Complicated OAB— presence of any of the following characteristics: 
failure to adequately respond to OAB treatment (including poor 
response to OAB medications), extremely severe OAB symptoms, 
young age, hematuria, recurrent urinary tract infections, severe pelvic 
prolapse (grade > 3), fecal incontinence, constipation, history of 
genitourinary cancer, history of pelvic or vaginal surgery, history of 
pelvic radiation, neurologic disease, impaired mobility, poorly 
controlled diabetes, or medical complications from diabetes. 

b. Uncomplicated ОАВ—попе of the above characteristics. 


Evaluation 


- 


3. 


~ 
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. See Evaluation of Urinary Incontinence, page 331. 
2. 


Evaluation should include a history, physical examination, urinalysis, post 
void residual, voiding diary, and patient reported questionnaire. 
Uncomplicated patients—cystoscopy, upper urinary tract imaging, 
urodynamics, and urine cytology are usually unnecessary. 


- Complicated patients—cystoscopy, upper tract imaging, urodynamics, and 


urine cytology may be warranted in certain complicated patients. Upper 
tract imaging should be conducted in patients with chronically elevated 
post void residual, severe pelvic organ prolapse, abnormal creatinine, or 
high intravesical pressures. Urodynamics and cystoscopy should be 
considered when surgery for UUI is being considered, when empiric 
therapy is unsuccessful, or when the diagnosis is unclear. Urodynamics 
should also be considered when a neurologic etiology is suspected. 


. Urodynamic testing does not always reveal UUI when UUI is present. 


a. Leakage may be intermittent and may not occur during urodynamics. 
b. Anxiety or discomfort during urodynamics may alter the normal voiding 
physiology and mask UUI. 
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Summary of Treatment for OAB and UUI 
1. Non-invasive treatment 
a. If the symptoms are not bothersome for the patient or caregivers, then 
timed voiding (see page 333) and diapers may be adequate treatment. 
External collection devices (e.g. condom catheter) may be used to 
manage wetness. 

b. An indwelling catheter is usually not recommended for management of 
urinary incontinence, but it may be an option for select patients. Diapers 
or pads are preferred over indwelling catheters because indwelling 
catheters have a higher rate of UTI and urolithiasis. 

. Behavioral therapy is equally or more effective than medication for 
reducing frequency, nocturia, and urge urinary incontinence. A few 
important behavior modifications include smoking cessation, weight 
loss in obese patients, reducing caffeine intake, and fluid restriction (see 
page 333 for a more complete list of modifications). 

d. Pelvic floor muscle training (see page 334) 

e. Estrogen for postmenopausal females 

f. Oral OAB medications (anticholinergics or beta-3 adrenergic agonists). 

Minimally invasive treatment 

a. Neuromodulation (tibial nerve or sacral nerve stimulation) 

b. Onabotulinum toxin A 

Highly invasive surgical treatment 

a. Bladder augmentation (autoaugmentation or enterocystoplasty) 

b. Urinary diversion 

First line treatment for OAB is behavioral therapy with or without an OAB 

medication. If a patient has unacceptable side effects or inadequate 

response to an OAB medication, then consider changing the dose or 
changing to another medication. 

. An adequate trial of behavioral therapy (at least 8-12 weeks) and OAB 

medication (at least 4-8 weeks) should be conducted before proceeding to 

minimally invasive therapies. 

Highly invasive surgical treatments may be considered only in rare cases 

of severe, refractory OAB. 


Estrogen in Postmenopausal Women 
1. A meta-analysis in 2004 by the Hormones and Urogenital Therapy 

Committee showed that estrogens were significantly better than placebo 

for improving urge urinary incontinence, urgency, frequency, and nocturia. 

Estrogens also improved bladder capacity and volume at first sensation. 

Topical vaginal administration is superior to oral or systemic 

administration. 

Contraindications—history of venous thrombosis or pulmonary embolism, 

recent stroke or myocardial infarction, estrogen dependant cancer (such as 

breast cancer), abnormal genital bleeding, and liver dysfunction. 

. Side effects—significant side effects from topical estrogen are rare, but 
may include myocardial infarction, stroke, pulmonary embolism, venous 
thrombosis, increased risk of cancer (ovarian, breast, endometrial), slight 
increased risk of dementia, gallbladder disease, and visual disturbances. 
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Anticholinergic Medications 


General Information 


1. Anticholinergic drugs competitively inhibit muscarinic cholinergic 


receptors, which reduces detrusor overactivity. 


2. Anticholinergic drugs produce a statistically significant improvement in 


OAB and UUI compared to placebo. 


3. Current evidence suggests that all of the FDA approved medications for 


treating OAB have similar efficacy. 


4. Symptom improvement is best when anticholinergic medications are 
combined with behavioral therapy, such as bladder training and pelvic 


floor muscle therapy. 


5. Anticholinergics may improve voiding within 1 week, but maximal benefit 
is achieved by 3 months. Over 50% of patients stop the anticholinergic 
drug within 3 months because of ineffectiveness, side effects, or cost. 


6. Chemical structure 

a. Tertiary amines—more likely to cross the blood 
brain barrier than quaternary amines. 

b. Quaternary amines—unlikely to cross the blood 
brain barrier. 

7. M3 selectivity—indicates a higher affinity for M3 
receptors than for other muscarinic (M) receptors. 
The clinical importance of M3 selectivity is unclear. 
a. Highest M3 selectivity—darifenacin. 

b. Moderate M3 selectivity—solifenacin. 
c. Non-selective—oxybutynin. 

8. Contraindications—urinary retention, gastric 
retention, intestinal obstruction, uncontrolled narrow 
angle glaucoma, or myasthenia gravis. 

9. Side effects 


Tertiary Amines 


Quaternary Amines 


Oxybutynin 
Tolterodine 
Fesoterodine 
Darifenacin 
Solifenacin 
Hyoscyamine 
Flavoxate 
Dicyclomine 


Trospium 
Propantheline 


a. Dry mouth is the most common side effect of oral anticholinergic 
medications. Oral extended release formulations have a lower rate of 


dry mouth than immediate release formulations. 


с 


. Other side effects include constipation, blurry vision, headache, 


dizziness, drowsiness, tachycardia (rare), urinary retention (rare), 
cognitive impairment (rare), and impaired perspiration. 
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Manage dry mouth and constipation to promote compliance with 


anticholinergic agents. Manage dry mouth with oral lubricants, sipping 
water, sucking on sugar-free hard candy, chewing sugar-free gum, and 
avoiding alcohol based mouth wash. Manage constipation with oral fluid 
and fiber intake, stool softeners, laxatives, and regular exercise. 


10. For doses, see page 746. 
Muscarinic Cholinergic Receptors (M receptors) 


1. There are 5 subtypes of muscarinic cholinergic receptor (M1 to M5). 

2. The bladder contains M1, M2, and MG receptors. M2 is more abundant, 
but M3 is the primary receptor that mediates bladder contraction. 
Inhibition of M3 in the bladder reduces detrusor overactivity. 

3. Inhibition of M receptors outside the bladder can cause side effects. 

a. Eye—inhibition of M3 causes pupil dilation (blurry vision). 

b. Salivary glands—inhibition of M3 reduces saliva secretion (dry mouth). 
c. Intestines—inhibition of M3 reduces motility (constipation). 

d. Heart (sinus node)—inhibition of M2 causes tachycardia. 

e. Brain—inhibition of M1 probably impairs cognition and memory. 
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Cognitive Impairment with Anticholinergic Medications 

1. Central nervous system (CNS) side effects are uncommon, but can occur 
when an anticholinergic passes through the blood brain barrier (BBB) and 
into the CNS. CNS side effects include somnolence, delirium, and memory 
impairment. Several large epidemiologic studies show that use of an 
anticholinergic drug is associated with a higher risk of developing 
dementia, although definitive proof of causation is still lacking. 

2. The degree of cognitive impairment depends on at least 5 factors. 

a. Passive diffusion into the CNS—a drug’s molecular properties (size, 
charge, lipophilicity) determines its ability to passively diffuse across 
the BBB. A small molecule is more likely to cross the BBB than a large 
molecule. A neutral (lipophilic) molecule is more likely to cross the 
BBB than a charged (lipophobic) molecule. Tertiary amines are neutral 
whereas quaternary amines are charged. Therefore, tertiary amines are 
more likely to cross the blood brain barrier than quaternary amines. 
Compared to other anticholinergic medications for OAB, oxybutynin is 
the most likely to diffuse across the BBB because its charge is neutral 
and it has a smaller molecular size. 

b. Active transport out of the CNS—the [Transported Out of CNS by P-gp 
permeability glycoprotein (P-gp), also | Trospium 
known as MDRI, actively transports | Darifenacin 
some drugs out of the CNS, thereby 5HMT (Fesoterodine) 
reducing the amount of these drugs in | Mirabegron 
the brain. Drugs that are transported | Vibegron 
by P-gp may have a lower risk of No Significant Transport by P-gp 
cognitive side effects because they are | Oxybutynin 
less likely to accumulate in the CNS. | Tolterodine (non-metabolized) 
Oxybutynin, tolterodine (non- Solifenacin 
metabolized form), and solifenacin are 
not transported by P-gp. P-gp activity is inhibited by simvastatin, 
omeprazole, verapamil, loperamide, lansoprazole, cyclosporin and other 
drugs. When a medication that inhibits P-gp is used with any 
anticholinergic drug, the risk of cognitive effects may increase because 
the anticholinergic is more likely to accumulate in the CNS. 

c. The integrity of the blood brain barrier—diabetes, dementia, multiple 
sclerosis, and normal aging can increase the permeability of the BBB. 
When the BBB is highly permeable, any drug (including a quaternary 
amine) is more likely to cross the BBB and exert cognitive effects. 

d. The patient's age and pre-existing cognitive function 
i. Older patients may be more susceptible to cognitive impairment 

because acetylcholine in the CNS decreases with older age. 

ii. Patients pre-existing cognitive dysfunction (e.g. Alzheimer's disease) 
are more susceptible to cognitive impairment, especially patients on 
an acetylcholinesterase inhibitor. 

e. Higher anticholinergic burden—the risk of cognitive impairment 
increases proportionally with the number of anticholinergic medications 
that are being administered concomitantly. 

Trospium chloride appears to have the lowest risk of CNS side effects 

compared to other anticholinergic medications. Trospium is unlikely to 

accumulate in the CNS because it is a quaternary amine and it is actively 
transported out of the CNS by P-gp. In fact, Staskin et al (2010) showed 
that trospium was not detected in the cerebrospinal fluid of humans taking 
trospium. Studies also show that trospium chloride does not affect 
cognitive function, memory, electroencephalogram (EEG), REM sleep, or 
daytime sleepiness. 
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4. Among the tertiary amines, oral oxybutynin appears to have the highest 
risk of CNS side effects. 

a. Trospium and tolterodine cause minimal changes in EEG, whereas oral 
oxybutynin causes significant changes on EEG. The clinical relevance of 
these findings are unclear; however, they suggest that oral oxybutynin is 
more likely to have CNS side effects than tolterodine and trospium. 
Kay et al (2006) showed that darifenacin had no significant impact on 
memory compared to placebo, whereas extended release oral 
oxybutynin caused significant memory impairment compared to 
placebo. In fact, the memory impairment with oral oxybutynin was 
equivalent to 10 years of normal brain aging. Patients taking oxybutynin 
were not aware that they had memory deterioration. 

Oral oxybutynin and tolterodine cause significant reductions in rapid 
eye movement (REM) sleep, whereas trospium chloride does not reduce 
REM sleep. It is unclear if these findings are clinically important. 

Kay et al (2012) showed that transdermal oxybutynin gel was no 
different than placebo when examining measures of psychomotor 
reaction time, visual attention, and memory. Oral immediate release 
oxybutynin caused a significantly worse performance on some measures 
of immediate and delayed recall. Thus, transdermal oxybutynin appears 
to have a lower risk of cognitive impairment than oral oxybutynin. 
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Anticholinergic Agents With Insufficient Evidence to Recommend Use 
1. Although these agents have been used for OAB, there is insufficient 
evidence regarding their efficacy. Therefore, they are usually not 
recommended for the treatment of OAB. 
2. Hyoscyamine—{tertiary amine, non-selective M receptor inhibitor). FDA 
approved for OAB. 
. Flavoxate—(tertiary amine, non-selective M receptor inhibitor, smooth 
muscle relaxant). FDA approved for OAB. 
4. Dicyclomine—{tertiary amine, non-selective M receptor inhibitor, smooth 
muscle relaxant). Not FDA approved for OAB. 
. Imipramine—{tricyclic antidepressant that inhibits M receptors and 
a-adrenergic antagonist receptors). Not FDA approved for ОАВ. 


Anticholinergic Agents Recommended by the AUA 2019 
1. Oxybutynin—(tertiary amine, has minimal MG selectivity; therefore, it is 
typically designated as non-selective.). 

a. During first pass metabolism, immediate release oral oxybutynin is 
metabolized by hepatic cytochrome P450 (CYP3A4) into 
N-desethyloxybutynin (DEO). Oxybutynin and DEO have therapeutic 
activity, but DEO is the major cause of side effects, especially dry 
mouth. Extended release oral oxybutynin (Ditropan? XL) undergoes less 
first pass metabolism, leading to reduced DEO and a 50% reduction in 
dry mouth. Thus, extended release oxybutynin generates less side effects 
than immediate release oxybutynin. Transdermal oxybutynin avoids first 
pass metabolism, which minimizes DEO and dry mouth. Transdermal 
oxybutynin has the lowest rate of dry mouth and constipation compared 
to other anticholinergic drugs for OAB (no different than placebo). 

b. Adult dose 
i. Oxybutynin immediate release (Ditropan?) 2.5 mg or 5 mg po BID or 

TID [Tabs: 5 mg]. 

i. Oxybutynin extended release (Ditropan? XL)—5-30 mg po q day, 
start at 5 mg q day & titrate dose up in 5 mg increments once per 
week as indicated [Tabs: 5, 10, 15 mg]. 
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iii. Oxytrol™ (oxybutynin patch) one patch applied to dry, intact skin of 
the abdomen, hip, or buttock every 3 to 4 days (avoid re-application 
to the same skin site within 7 days) [patch: 3.9 mg/day]. 

iv. Gelnique™ 10% gel packet (oxybutynin gel)—see page 749. 

v. Gelnique™ 3% gel pump (oxybutynin gel)—see page 749. 

2. Darifenacin—(tertiary amine, M3 selective inhibitor) 

a. Darifenacin has the highest M3 selectivity among the anticholinergic 
medications. However, this does not seem offer clinical benefit over 
other anticholinergic medications. 

b. Adult dose: darifenacin (Enablex®) 7.5-15 mg po q day [Tabs: 7.5, 15 
mg]. 

3. Solifenacin—(tertiary amine, МЗ selective inhibitor). 

a. Animal studies show that solifenacin has a higher selectivity for the 
bladder than for the salivary glands (bladder selectivity), which may 
reduce dry mouth. 

b. Adult dose: solifenacin (Vesicare?) 5-10 mg po q day [Tabs: 5, 10 mg]. 

4. Tolterodine—(tertiary amine, non-selective M receptor inhibitor). 

a. Animal and human studies show that tolterodine has a higher selectivity 
for the bladder than for the salivary glands (bladder selectivity), which 
may reduce dry mouth. 

b. Tolterodine is metabolized by hepatic cytochrome P450 (primarily 
CYP2D6) into a 5-hydroxymethyl tolterodine (SHMT). Both tolterodine 
and 5НМТ have therapeutic activity. 7% of Caucasians and 2% of 
African Americans lack CYP2D6 (“poor metabolizers"). Poor 
metabolizers make minimal amounts of the active SHMT metabolite, 
which may lead to a reduction in the efficacy of tolterodine. 

c. Adult dose 
i. Detrol® 1-2 mg po BID [Tabs: 1, 2 mg]. 

ii. Detrol? LA 2-4 mg po q day [Extended release caps: 2, 4 mg]. 

5. Fesoterodine—(tertiary amine, non-selective M receptor inhibitor) 

a. Fesoterodine is rapidly metabolized into SHMT by non-hepatic 
hydrolysis (whereas tolterodine is metabolized into SHMT by the liver). 
Fesoterodine exists in vivo for a very short time; thus most of the 
clinical effect arises from its 5HMT metabolite. SHMT is metabolized 
by hepatic cytochrome P450 (primarily CYP2D6) into inactive 
metabolites. Poor metabolizers do not break down SHMT efficiently, so 
they have a higher serum level of SHMT. Thus, poor metabolizers do not 
experience a reduction in efficacy. 

b. Adult dose: fesoterodine (Toviaz™) 4-8 mg po q day [Tabs: 4, 8 mg] 

6. Trospium—(quaternary amine, non-selective M receptor inhibitor). 

a. Trospium is not metabolized by cytochrome P450. 

b. 6096 of the absorbed dose is excreted unchanged in the urine. Trospium 
is the only anticholinergic drug that excretes a high level of active 
compound in the urine. However, this characteristic does not appear to 
offer benefit over other OAB medications. 

c. Adult dose 
i Trospium (Sanctura®) 20 mg po BID [Tabs: 20 mg]. 

ii. Trospium extended release (Sanctura? XR) 60 mg po q day [Caps: 60 
mg]. 

7. Propantheline—(quaternary amine, non-selective M receptor inhibitor). It 
is not metabolized by cytochrome P450. It has a short half life and must be 
taken 4 times day. It is not FDA approved for OAB. 

8. Propiverine—(tertiary amine, non-selective M receptor inhibitor, and 
calcium channel blocker). It is not available in the United States. 
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Beta-adrenergic Agonists 


Beta Adrenergic Receptors 
1. There are 3 subtypes of the beta adrenergic receptor (В1 to В3). 
2. The bladder contains B1, B2, and B3 receptors; however, 83 is most 
abundant and is the primary receptor that mediates bladder relaxation. 
3. Stimulation of B3 receptors in the bladder relaxes the detrusor muscle. 
4. Stimulating beta adrenergic receptors outside the bladder can cause side 
effects. 

a. Heart—stimulation of B1 receptors increases heart rate. 

b. Kidney—stimulation of B1 receptors increases renin secretion. 
Increased renin secretion leads to increased angiotensin II levels 
(angiotensin II is a potent vasoconstrictor). 

c. Vascular system—stimulation of beta receptors can increase blood 
pressure (increased cardiac output can elevate systolic blood pressure, 
increased angiotensin II can elevate diastolic blood pressure). 


Beta-3 Adrenergic Agonist Agents 
. Mirabegron (Myrbetriq™) and vibegron (Gemtesa®) are beta-3 selective 
adrenergic agonists (i.e. they have a low affinity for B1 and 82 receptors). 
These medications produce a statistically significant improvement in OAB 
and UUI compared to placebo. 
. Mechanism of action—these medications stimulate beta-3 adrenergic 
receptors, which increases intracellular cyclic AMP and decreases 
intracellular calcium, leading to increased bladder capacity and relaxation 
of the detrusor during filling. 
Beta-3 agonists may exert an effect within 2 weeks, but they usually take 3 
months to achieve maximal effect. 
. Adult Dose 
a. Mirabegron (Myrbetriq™) 25 mg or 50 mg po q day [Tabs: 25, 50 mg]. 
b. Vibegron (Gemtesa®) 75 mg po q day [Tabs: 75 mg]. 
. Side effects 
а. The most common side effects are headache (3-4%), nasopharyngitis 
(3-4%), tachycardia (rare), urinary retention (rare). 
b. Beta-3 agonists have a very low rate of dry mouth and constipation (no 
different than placebo). 
c. Increased blood pressure occurs in approximately 10% of patients 
taking mirabegron and approximately 2% of patients taking vibegron. 
i. Mirabegron is contraindicated in severe uncontrolled hypertension. 
ii. Currently, the prescribing information for mirabegron recommends 
periodic monitoring of blood pressure during therapy, whereas the 
vibegron prescribing information does not specify a need to check 
blood pressure. Nonetheless, it may be prudent to check blood 
pressure while using vibegron because the risk of hypertension may 
be related to the mechanism of action for beta-3 agonists (i.e. 
hypertension may be a class effect). 
d. Limited data suggests that beta-3 agonists are less likely to be associated 
with dementia than anticholinergic medications. 
7. Periodic blood pressure measurements are recommended during 
mirabegron therapy, and may be prudent during vibegron therapy. 
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Combination of a Beta-3 Adrenergic Agonist and an Anticholinergic 
1. For patients who are poorly responsive to either an anticholinergic or a 
beta-3 agonist, consider using a combination of both therapies. 
2. Several studies show that a combination of these two agents improves 
OAB symptoms more than either agent alone. 


Jeff Wieder, MD 
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Minimally Invasive Treatment 


OnabotulinumtoxinA (Botox?) 

1. OnabotulinumtoxinA (OBTA) is the toxin that causes botulism. It inhibits 
muscle contraction by inhibiting the release of acetylcholine at the 
neuromuscular junction (i.e. it is a neuromuscular blocking agent). 

OBTA is FDA approved for use in adults who have an inadequate response 

to or who cannot tolerate medications for OAB and who have either of the 

following conditions: 

a. Overactive bladder with urge incontinence, urgency, and frequency. 

b. Urinary incontinence from neurogenic detrusor overactivity. 

. Intravesical injection of OBTA significantly reduces urge incontinence and 

urinary frequency, significantly increases bladder capacity and voided 

volume, and significantly improves quality of life. 

Efficacy—symptom improvement occurs within 2 weeks of injection. 

Approximately 60-7596 of patients will have a 5096 or greater reduction in 

urge incontinence episodes, and approximately 30-40% of patients will 

have complete resolution of urge incontinence. The clinical effects usually 
dissipate over 3-12 months; thus, repeat treatments are required. 

. Side effects 
a. OBTA increases the risk of urinary tract infection (UTI) and the risk of 

urinary retention requiring catheterization. In adults without diabetes 

and without neurogenic bladder dysfunction, catheterization is required 
in 6-10% of patients. Urinary retention requiring catheterization is more 
common in patients with diabetes (12.396) or with multiple sclerosis 

(31%). Urinary retention usually resolves in several weeks to months. 

The most common side effect is urinary tract infection. 

Other side effects: dysuria (9%), elevated post void residual (3%). 

. Systemic spread of OBTA is rare. Systemic side effects include focal or 
generalized weakness, difficulty swallowing, difficulty speaking, 
difficulty breathing, and diplopia. Systemic symptoms can occur hours 
to weeks after injection. Central nervous system effects are unlikely 
because OBTA does not cross the blood brain barrier. In the event of 
overdose, a botulinum antitoxin is available from the CDC (Centers for 
Disease Control and Prevention); however, the antitoxin will not reverse 
side effects that develop before the antitoxin is administered. 

Since OBTA can cause urinary retention, it should only be used in patients 

who are willing to undergo catheterization after treatment. 

. Contraindications—existing urinary tract infection, pregnancy, breast 
feeding, neuromuscular compromise (e.g. myasthenia gravis, amyotrophic 
lateral sclerosis), patient not willing to catheterize if retention develops. 

. Administration 
a. Treat UTI prior to administering OBTA. 

b. Administer a prophylactic antibiotic (not an aminoglycoside) for 1-3 
days before injection, on the day of injection, and for 1-3 days after 
injection. Aminoglycosides should not be used for prophylaxis because 
they can cause neuromuscular blockade, which may potentiate or 
exacerbate side effects from OBTA. 

c. In patients at risk for autonomic dysreflexia (e.g. spinal cord injury level 
T6 or above), monitor the patient’s blood pressure and pulse. 

d. Instill local anesthetic into the bladder, then drain the bladder and rinse 
the bladder with sterile saline. Sedation may be administered if desired. 

е. Cystoscopy (using sterile saline for irrigant) is utilized to guide needle 
placement. The needle is inserted 2 mm into the detrusor, and then the 
OBTA is injected. Injections are spaced approximately 1 cm apart. The 
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product instructions state that OBTA should not be injected into the 
trigone. Trigone injections have a theoretical risk of inducing 
vesicoureteral reflux; however, several studies show that trigone 
injections do not induce reflux and they may improve efficacy. 

For treating overactive bladder in patients without a neurologic disorder, 
20 sites are injected (avoiding the trigone). Each site is injected with 0.5 
ml OBTA solution (100 units/10 ml normal saline). Injection sites are 
spaced approximately 1 cm apart [Vials: 100 units]. 

For treating urinary incontinence in patients with neurogenic detrusor 
overactivity, 30 sites are injected (avoiding the trigone). Each site is 
injected with 1.0 ml OBTA solution (200 units/30 ml normal saline). 
Injection sites are spaced approximately 1 cm apart [Vials: 200 units]. 

h. The patient is observed for 30 minutes after the procedure. 

i. Patients who are not catheterizing should demonstrate the ability to void 
sufficiently before they leave the clinic. 

9. Follow up 

a. In patients who are not catheterizing, check a post void residual 2 weeks 
after treatment and periodically thereafter as indicted. Patients with 
diabetes mellitus or multiple sclerosis have a higher risk of urinary 
retention, and they should be monitored more closely. If significant 
urinary retention occurs, catheterization may be necessary. 

b. The mean time to the initial re-treatment is 6 months in patients with 
non-neurogenic overactive bladder and 10-11 months in patients with 
neurogenic detrusor overactivity. The duration of response may decline 
with subsequent treatments. Consider reinjection when the clinical effect 
of the previous injection begins to diminish; however, reinjection should 
not be performed within 3 months of the previous injection. 


Percutaneous Tibial Nerve Stimulation (PTNS) 

1. A percutaneous needle electrode is inserted 5 cm cephalad to the medial 
malleolus and 2 cm posterior to the tibia of the leg. When the needle is in 
proper position, applying current to the needle will usually cause flexion 
or fanning out of the ipsilateral toes, and often causes a tingling sensation 
across the heel or the bottom of the foot. 

. Electrical impulses delivered through the needle are transmitted along the 
tibial nerve to the S3 segment of the sacral plexus, ultimately leading to 
modification of the voiding reflex. The S3 peripheral nerves (including the 
tibial nerve) must be intact for PTNS to be effective. 

. PTNS significantly improves urgency, frequency, and UUI in 60% of 
patients. Randomized trials indicate that PTNS and anticholinergic 
medications are equally effective for OAB after 3 months of treatment. 

4. Initial treatment is 30 minutes each week for 12 weeks. Additional 
“maintenance” treatments are usually required (e.g. after the initial 12 
weeks of therapy, a treatment is administered at 2, 4, 7, 10, and 14 weeks 
later, and then the treatment interval is customized for each patient 
thereafter; on average 1 maintenance treatment per month is necessary). 
When maintenance treatments are administered, studies show that the 
efficacy of PTNS is sustained with up to 3 years of follow up. 

5. The Urgent? PC Neuromodulation System is FDA approved for OAB. 

Contraindications include indwelling pacemaker or defibrillator, risk of 

excessive bleeding, and pregnancy. 
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Tibial Nerve Stimulation Using an Implanted Device 
These devices are not FDA approved, but they are being evaluated in ongoing 
trials. A small stimulator is implanted in the inner lower leg. A remote device 
controls stimulation. 
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Sacral Neuromodulation (Interstim?) 

1. Sacral neuromodulation modifies the voiding reflex using direct electrical 
stimulation of the S3 afferent nerve. It is ineffective when the S3 nerves are 
damaged (e.g. from sacral spinal cord injury or pelvic surgery). 

2. Sacral neuromodulation is accomplished by a two stage procedure. 

a. First stage—a percutaneous electrode is placed through the sacral 
foramen and positioned next to the S3 nerve root. The electrode is 
connected to a generator that controls stimulation. The patient undergoes 
a test period of 2-4 weeks. If the urinary symptoms do not improve, the 
electrode is removed. If the urinary symptoms do improve (i.e. > 50% 
reduction in symptoms), the second stage is performed. 

b. Second stage—the percutaneous lead is connected to a subcutaneous 
generator and the entire system is internalized. 

3. Positioning the electrode—when the electrode is in proper position at 83, 
applying current to the electrode causes plantar flexion of the ipsilateral 
great toe and a bellows motion of perineum. 


Electrode Response to Electrode Stimulation 
Location | Pelvic Floor | Ipsilateral Lower Extremity 


Corrective 
Action 


anus Plantar flexion of foot, ПЕРИС 
" я А Move inferior 
contraction | external rotation of leg/hip, 
а š one foramen 
(anal wink) contraction of calf 


Plantar flexion of grear toc 


Move superior 
Bellows > None p 
one foramen 


* Levator ani contraction causing a pulling inward of the anus and perineum. 


4. Interstim? is indicated for patients who fail or cannot tolerate conservative 
treatments and who have one or more of the following conditions: UUI, 
urinary urgency and frequency, or non-obstructive urinary retention. 

. After Interstim® for UUI, up to 50% of patients are dry and 60-90% are dry 

or improved. The efficacy in men has not been well studied. Interstim? and 

onabotulinumtoxinA appear to be equally effect after 2 years of follow up. 

If the need for postoperative MRI is anticipated, Interstim? should be 

avoided. The device may be affected by electrical or magnetic exposure 

such as with MRI, electrocautery, defibrillators, etc. 

Complications include infection, hematoma, pain at the generator or lead 

site, lead migration (uncommon), and device malfunction (uncommon). 

Occasionally, patients may have changes in bowel function, changes in 

menstrual cycle, and undesirable sensations (shock sensation, numbness). 

8. Surgical revision rates (for infection, malfunction, etc.) range from 7-33%. 
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Highly Invasive Surgical Treatment 
1. Surgery may be considered for DO refractory to less invasive treatments 
and for urinary incontinence caused by reduced bladder capacity. 
2. Augmentation enterocystoplasty 
a. A sagittal incision is made in the bladder dome and the bladder is 
opened up like a clam. A detubularized segment of intestine is sutured 
onto the bladder to “patch” the opening. This intestinal “patch” increases 
(augments) the bladder capacity. It also lowers the intravesical pressure 
during a bladder contraction (which minimizes the risk of UUI). 
b. Approximately 80% of patients become improved or dry; however, 
10-40% require intermittent catheterization for urinary retention. 
c. The success rate is lower when augmentation cystoplasty is used in 
patients with a history of a contracted bladder from radiation. 
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d. Complications include urinary retention, urinary tract infections, bladder 

stones, and metabolic abnormalities (see page 742). 
3. Autoaugmentation 

a. The detrusor muscle overlying the bladder dome is either excised 
(myectomy) or incised (myotomy), leaving the urothelium intact. This 
permits the exposed urothelium to balloon out as a wide mouth 
diverticulum. This diverticulum increases (augments) the bladder 
capacity. It also lowers the intravesical pressure during a bladder 
contraction (which minimizes the risk of UUI). 

b. Autoaugmentation achieves a limited increase in bladder capacity, so 
patients must have an adequate bladder capacity before undergoing this 
procedure. Bladder capacity tends to decrease with long-term follow up. 
Success rates appear reasonable in the short term, but with longer follow 
up, the failure rate appears to be high. Therefore, autoaugmentation is 
no longer recommended as a surgical option for severe OAB. 

d. If autoaugmentation fails, enterocystoplasty can be performed. 

4. Urinary diversion 

a. Urinary diversion is usually not used for UUI, but it may be a reasonable 

option in select cases. 

b. Examples—ileal chimney, conduit, catheterizable diversion, neobladder. 
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Overactive Bladder in the Male 


. The risk of OAB in men increases with age. 

2. Most women with OAB also have urinary incontinence (55%), whereas 
most men with OAB do not have urinary incontinence (16%). 

3. Bladder outlet obstruction (BOO) from BPH may cause detrusor 

overactivity (the bladder becomes *overworked" as it tries to overcome the 

obstruction, leading to bladder irritability and OAB). 

BOO and OAB often occur together; however, OAB may exist in the 

absence of BOO. 

Initially, there was concern that using an OAB medication in men would 

worsen detrusor function and increase the risk of acute urinary retention. 

However, many studies show that this assumption is incorrect. 

a. Many studies have confirmed that the risk of acute urinary retention 
requiring a catheter is < 3% in men using OAB medications. In general, 
men were excluded from these studies when they had a maximum 
urinary flow rate < 5 ml/sec, post void residual > 200 ml, or a history of 
acute urinary retention requiring catheterization. Caution should be used 
when prescribing an OAB medication to men with these characteristics 
because they may have a higher risk of acute urinary retention. In 
addition, immediate release oxybutynin is the only agent whose risk of 
retention is higher than placebo (Eur Urol, 54: 543, 2008). 

b. Detrusor function is not adversely affected by OAB medications. OAB 
medications do not cause clinically significant changes in post void 
residual, maximum urinary flow rate, or detrusor pressure at maximum 
flow (even in men with severe BOO on urodynamics). 

6. OAB medications decrease OAB symptoms in males, including urgency 

and UUI. 
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7. After treating BOO (e.g. a-blocker, TURP, etc.), detrusor overactivity will 
resolve in 70% of men (although it may take up to 12 months for the 
detrusor overactivity to resolve completely). 

a. An OAB medication can often be discontinued 6-12 months after 
definitive treatment of BOO because bladder irritability will often 
“settled down” after BOO is relieved. 

b. a-blockers may not sufficiently treat voiding symptoms in men with 
BPH, especially symptoms of overactive bladder such as urgency and 
frequency. In men who have bothersome voiding symptoms despite 
treatment with an a-blocker (even in men who did not respond at all to 
the a-blocker), adding an OAB medication results in a statistically 
significant improvement in voiding symptoms. Jn men with BPH, a 
combination of an a-blocker and an OAB medication achieves a greater 
improvement in quality of life, voiding symptom score, urgency, 

frequency, and nocturia than either agent alone. 

c. In some men, treating BPH does not improve OAB. Medications for 
OAB can improve voiding symptoms when an other treatments for BPH 
are ineffective. 

8. Also see “Combination of an o-Blocker and an ОАВ Medication" on 
page 319. 
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STRESS URINARY INCONTINENCE 
IN THE FEMALE 


General Information 

1. Stress urinary incontinence (SUI) is the involuntary loss of urine during 
activities that increase abdominal pressure, such as coughing, laughing, 
lifting, straining, and body position changes. 

Stress urinary incontinence refers to the clinical symptom; it does not 

imply the underlying cause of incontinence. SUI can be caused by any of 

the following underlying conditions. 

a. Urinary retention—when the bladder is full, an increase in abdominal 

pressure may push urine out of the bladder. 

b. Detrusor overactivity—an increase in abdominal pressure may trigger 

an involuntary detrusor contraction that pushes urine out of the bladder. 

c. Intrinsic sphincter deficiency (ISD)—when the urinary sphincter is not 

functioning optimally, it may not be able to hold urine in the bladder 
during an increase in abdominal pressure. 

d. Urethral hypermobility—hypermobility can impair urethral coaptation 

during increases in abdominal pressure, which leads to SUI. 

. Urodynamic SUI (previously called genuine SUI) is defined as SUI in the 
absence of a detrusor contraction. Urodynamic SUI can only be diagnosed 
based on urodynamics and is caused by either intrinsic sphincter 
deficiency or urethral hypermobility. 

. Urethral hypermobility (UH) is the rotational descent of the proximal 

urethra and bladder neck into the vagina with increases in abdominal 

pressure. 

a. UH is present in most women with SUI; however, UH can be present in 

absence of SUI. 

b. Hypermobility is caused by pelvic floor muscle weakness. 

Mixed urinary incontinence (MUI)—a mixture of both SUI and urge 

urinary incontinence (UUI). MUI may exhibit predominantly UUI 

symptoms (urge predominant MUI) or predominantly SUI symptoms 

(stress predominant MUI). 

Pelvic organ prolapse in the female pelvis is classified as follows. 

a. Anterior compartment (anterior vagina) 

i. Cystocele 
ii. Urethrocele 
b. Middle compartment (apical vagina) 
i. Enterocele 
ii. Uterine prolapse 
c. Posterior compartment (posterior vagina) 
i. Rectocele 
ii. Perineal defects 

. Complicated SUI—SUI in the presence of any of the following conditions: 
hematuria, history of urothelial tumor, previous pelvic radiation, suspected 
or known neurologic urinary dysfunction, elevated post void residual, urge 
predominant MUI, significant pelvic prolapse (stage > 3), previous pelvic 
surgery, prior surgery for SUI, severe obesity, or advanced age. 

. Uncomplicated SUI—SUI with none of the complicated conditions listed 
above. 
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Risk Factors for SUI in the Female 
1. Obesity—obesity increases the risk of SUI, mainly through an increase in 
intraabdominal pressure. SUI from obesity is reversible with weight loss. 
2. Gender—females are more likely to have SUI than males. 
3. Pregnancy—SUI is more common during pregnancy. See page 491. 
4. Vaginal delivery—SUI is more likely after a vaginal delivery than after а 
cesarean section. 
. Hysterectomy—hysterectomy appears to increase the risk of SUI. 
. Postmenopausal status does not appear to increase the risk SUI. 
. Medications—a-blockers and diuretics may cause SUI. 
. Family history—women with a family history of SUI are more than 
3 times more likely to have SUI than the general population. 
9. Race—Caucasian women are more likely to develop SUI than women of 
African ancestry and Hispanic women. 
10. Participation in strenuous physical activity—women who engage in 
strenuous activity are more likely to have SUI. 
11. Smoking—data are conflicting, but smoking may increase the risk of SUI. 
However, there are no studies showing that smoking cessation improves 
continence. 
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Evaluation 
1. See Evaluation of Urinary Incontinence, page 331. 
2. Evaluation should include a history, physical examination, urinalysis, post 
void residual, voiding diary, and patient reported questionnaire. 

. Uncomplicated patients—cystoscopy, upper urinary tract imaging, and 
urodynamics are usually unnecessary. For uncomplicated SUI in the 
female, surgical treatment may be performed without preoperative 
urodynamic testing if SUI can be demonstrated objectively during 
evaluation. 

. Complicated patients—cystoscopy, upper tract imaging, and urodynamics 

may be warranted in certain complicated patients. Upper tract imaging 

should be conducted in patients with chronically elevated post void 
residual, severe pelvic organ prolapse (grade > 3), abnormal creatinine, or 
high intravesical pressures. Urodynamics and cystoscopy should be 
considered when SUI cannot be objectively demonstrated during 
evaluation, when SUI therapy is unsuccessful, when urge predominant 

МИ is present, or when the diagnosis is unclear. Urodynamics should also 

be considered when a neurologic etiology is suspected. 

Urodynamics does not always reveal SUI when it is present. 

a. Leakage may be intermittent and may not occur during urodynamics. 

b. Anxiety or discomfort during urodynamics may alter normal voiding 

physiology and may mask SUI. 

c. A cystocele can mask SUI by kinking the urethra (which can also cause 

invalid abdominal leak point pressures). 
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Summary of Treatment Options for Female SUI 

1. Non-invasive treatment 
a. Behavioral therapy—see page 333. 
b. Medications 
c. Continence devices (catheter, pessary, stent, plug, etc.) 

2. Minimally invasive treatment (no incision required) 
a. Bulking agent injections 
b. Transurethral radiofrequency collagen microremodeling (Lyrette™) 
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3. Surgical treatment (incision required) 
a. Anterior repairs 
b. Retropubic suspensions 
c. Transvaginal suspensions 
d. Sling procedures 
€. Artificial urinary sphincter 


Non-invasive Treatment for Urodynamic SUI 


Behavioral Therapy 
1. See page 333 for a comprehensive list of behavioral therapies. 
2. A few important behavior modifications include weight loss in obese 
patients and pelvic floor muscle therapy. 


Medication 

1. Estrogen in postmenopausal women—systemic estrogens do not 
objectively improve SUI. For topical vaginal estrogen, the data regarding 
its effects in SUI are inconclusive. It is reasonable to offer topical vaginal 
estrogen to postmenopausal women with symptoms of vaginal atrophy and 
SUI in the hope that it will improve incontinence. 

2. a-agonists—these agent are usually not recommended because of their 

poor efficacy and significant side effects. 
а. 0.-agonists increase the tone of the urethral sphincter. A Cochrane 
meta-analysis in 2005 concluded that there was “weak evidence” that 
a-agonists in women significantly improve continence compared to 
placebo. However, o-agonists rarely achieve complete dryness. 
b. a--agonists are often avoided because they may cause hypertension and 
cardiac arrhythmias. They must be used with extreme caution in patients 
with heart disease. 
c. a-agonists are not FDA approved for the treatment of SUI. 
d. Contraindications include 
1. Cardiac disease (e.g. coronary artery disease, angina, congestive 
heart failure, arrhythmia, recent myocardial infarction) 

ii. Untreated or uncontrolled hypertension 

iii. Narrow angle glaucoma 

iv. Hyperthyroidism or on thyroid replacement 

v. Diabetes 

vi. Patients taking a monoamine oxidase inhibitor (MAOT) or who have 
stopped a MAOI within the past 14 days. 

vii. At risk for seizures 

e. Dose 

i. Pseudoephedrine—60 mg po q day to QID [Tabs: 30, 60 mg]; 
extended release 120 mg po BID [Tabs: 120 mg]; extended release 
240 mg po q day [Tabs: 240 mg]. 

ii. Imipramine 25 mg po BID [Tabs: 10, 25, 50 mg]. 

iii. Ephedrine sulfate 50 mg po QID [Caps: 25, 50 mg]. 

iv. Phenylpropanolamine 75 mg po BID—the FDA removed this drug 
from the market because of the risk of hemorrhagic stroke. 

. Duloxetine 

a. Duloxetine is a serotonin and norepinephrine reuptake inhibitor that 
increases the concentration of these neurotransmitters at the synapse. 

b. Duloxetine reduces SUI by 50% and improves quality of life. 

c. Up to 17% of patients discontinue duloxetine because of adverse side 
effects (mainly nausea). In open-label extensions of controlled trials, 
there was a higher than expected rate of suicide attempts. 

d. Duloxetine is not FDA approved for treating SUI. 


~ 


356 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Continence Devices 

1. Pessary—these devices are inserted into the vagina and are primarily used 
to treat pelvic prolapse; however, some designs also have a nodular 
protrusion that can compress the urethra and reduce SUI. 

2. Indwelling catheter—an indwelling catheter is usually not recommended 
for management of urinary incontinence, but it may be an option for select 
patients. 

3. Urethral occlusive devices—these stents, plugs, and caps occlude the 
urethra, but must be removed to void. They may cause bladder spasms, 
which can exacerbate incontinence. 


Minimally Invasive Treatment for Urodynamic SUI 


Bulking Agent Injection Therapy 
1. During cystoscopy, a bulking agent is injected into the submucosa of the 
proximal urethra and/or bladder neck to coapt the urethral mucosa and to 
increase bladder outlet resistance. 
2. Routes of administration—the manufacturer of a given bulking agent may 
require that injection is performed using a specific route of administration. 
a. Periurethral—used in females. A needle is inserted next to the meatus 
and advanced parallel to the urethra to the injection site. 

b. Suprapubic—a suprapubic needle is advanced to the injection site. 

c. Transurethral—a needle is placed through the cystoscope and inserted 
into the injection site. Most agents are injected via this route. 

. Contraindications 

a. Genital or urinary tract infection. 

b. Inflammation of the bladder or urethra. 

c. Weak or fragile urethral tissue. 
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d. Untreated urethral stricture ог urethral obstruction. 
e. Pregnancy 
f. History of pelvic radiation 
g. For collagen, contraindications also include hypersensitivity on the skin 
test or a history of collagen allergy. Caution is advised in patients with 
beef allergy or who are immunosuppressed. 
4. Bulking agents that are FDA approved for the treatment of SUI 
a. Contigen (cross linked collagen)—collagen is resorbed. 4% develop a 
hypersensitivity (allergic) reaction. An intradermal skin test must be 
performed at least 1 month before the procedure. If hypersensitivity is 
identified on the skin test, then collagen should not be used. Contigen is 
the only bulking agent that is FDA approved for use in men and women; 
however, the manufacturer ceased production, so it is currently not 
available in the United States. 
b. Durasphere® (graphite coated beads)—these particles are not resorbed, 
and may migrate into the lymphatic system. 
c. Coaptite® (calcium hydroxylapatite)—Coaptite? is visible on x-rays. 
d. Macroplastique® (silicone elastomer)—not resorbed. 
e. Bulkamid? (polyacrylamide)—not resorbed. 
. Bulking agents that are not FDA approved for treatment of SUI 
a. Teflon (polytetrafluoroethylene)—particle migration has been reported. 
b. Autologous fat—seldom used. Harvesting fat adds morbidity. Fat is 
difficult to inject and most of it is resorbed. Fat embolism has been 
reported. FDA approval is not required to use autologous fat. 
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FDA Approved for | Visibility on |Migration| Allergic 
SUI in these Patients i 
Adult Males & Females 
Adult Females 
Adult Females 
Adult Females 
Adult Females 


Bulking Agent 


SUI = stress urinary incontinence; FDA = Food and Drug Administration 
T Older carbon formulations are visible, newer graphite formulations are not visible. 
* Preoperative skin test must be performed and must show no hypersensitivity. 


6. Complications include pain at the injection site, de novo urgency (up to 
13%), urinary retention (2-10%), worse urinary incontinence (8-10%), 
hematuria, infection, periurethral abscess (rare), urethral necrosis (rare), 
urethral erosion (rare), extrusion of bulking agent (rare), and particle 
migration (rare). Materials that are injected intravascularly or that 
migrate intravascularly have the potential to cause emboli. 

. Efficacy 

a. Short-term success—at 1 year of follow up, the average chance of being 

completely dry is approximately 30-40% and the chance of being dry or 
improved is approximately 50-60%. 

b. Long-term success—with long-term follow up, success rates generally 

decrease. 

c. The success rate is lower when bulking agents are used for severe SUI, 

when there is extensive periurethral scarring, or after pelvic radiation. 

d. Surgical therapies (e.g. slings) have a higher long-term success rate. 

Multiple procedures are often necessary to gain maximal improvement. 

Also, continence rates decline over time, so there is often a long term need 

for repeated injections. Other treatments for SUI achieve better and more 

durable continence rates; therefore, bulking agents are often reserved for 
patients who cannot tolerate or who refuse to undergo more invasive 
surgical treatment. 


Transurethral Radiofrequency Collagen Microremodeling (TURCM) 

1. Lyrette™ (formerly Renessa®) is no longer marketed in the United States. 

It was a TURCM system that was FDA approved for the treatment of 

urodynamic SUI caused by urethral hypermobility in women who failed 

conservative therapy. 

The safety and efficacy of TURCM was not evaluated in women with urge 

incontinence, mixed incontinence, overactive bladder, absent urethral 

hypermobility, abdominal leak point pressure < 60 cm water, post void 
residual > 50 cc, severe pelvic prolapse, or previous urinary incontinence 
surgery. 

. A 21 French catheter-like probe is placed though the urethra and into the 
bladder. The probe’s balloon is inflated inside the bladder and positioned at 
the bladder neck. Four needles are deployed from the probe into the 
bladder neck and proximal urethra. Radiofrequency energy is delivered 
though the needles for 60 seconds, which generates low temperature 
heating around the needle tips. The probe is repositioned 9 times with each 
site receiving 60 seconds of radiofrequency heating, resulting in 36 
treatments sites (4 needles deployed for each balloon position). 
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The low temperature heating denatures collagen and changes its structure 
(remodels it) into a less elastic configuration. Upon healing, the collagen 
contracts, which increases urethral resistance and reduces the risk of SUI. 


. The procedure can be done in the office under local anesthetic and oral 


sedation. The procedure lasts approximately 20-30 minutes. 

It may take 60-90 days to achieve maximal improvement. 

Contraindications—coagulopathy, pregnancy, immunosuppression, 

collagen vascular disease, and urinary tract infection. 

Benefits 

a. There is a significant improvement in abdominal leak point pressure. 

b. 6896 of women report improved quality of life. 

c. 60% of women have a > 50% reduction in daily incontinence episodes. 

d. 58% of women stop using pads. 

e. 35% of women are completely dry (defined as leaking < 1 gram of urine 
per day). 

f. At3 years of follow up, these improvements are sustained. 


. Complications—the most common side effect is dysuria, which 


occasionally persists for 1 year after therapy. Urgency, frequency, and 
hematuria are also common in the first month after therapy, but rarely 
persist. Urine retention, worse incontinence, and infection are rare. 


Surgical Treatment Endopelvic Fascia 


General Information 
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. Slings and retropubic suspensions are 


(Urethropelvic Ligament) Urethra 


. The tendinous arch is a condensation of , 
connective tissue that extends from the A 
pubic bone to the ischial spine. The Бб һый пасив 
endopelvic fascia (urethropelvic Fascia arch 


ligament) passes anterior to the urethra. . 
The periurethral fascia passes posterior |Cross Section of Female Urethra 


to the urethra and extends laterally and 
fuses with the endopelvic fascia. per, 7 


. Anterior repair—the periurethral fascia | : 
is imbricated under the bladder neck and Anterior Вера 
urethra. 

. Suspension—sutures placed in the Ори 
periurethral and/or perivesical tissue аге " 

Suspension 


fixed to pubic or suprapubic structures. 


. Sling—a strip of material is suspended 
under the urethra (like a hammock). 


Retropubic slings extend through the Retropubic Sling 
endopelvic fascia (EPF), transobturator 


slings extend through the obturator v —0—3 
internus muscle (OI) and obturator Qu c 3 


membrane (OM), and mini-slings are 
fixed to the OM or OI. Obturator membrane & 
obturator internus muscle 
more effective for treating SUI than Transobturator Sling 
transvaginal suspensions and anterior 
repairs. Transvaginal suspensions and v —O0—3 
anterior repairs are of historical interest | ——9 


and are no longer used to treat SUI. 


Single Incision Mini-Sling 
= = Sling = = Suture 
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. Surgical procedures for stress incontinence may be utilized in women with 
SUI or mixed urinary incontinence. They should not be used in women 
with only urge incontinence. 
Hysterectomy is not used to treat SUI. 
Surgical therapy offers the highest long-term cure rates for SUI. 
. Efficacy 
a. Slings and retropubic suspensions have a similar success rate. 
b. The success rate is lower when surgery is performed for failure of a 
previous procedure for SUI. 
. Surgery for SUI can be safely performed in obese women, but the 
success rates tend to be lower than in non-obese women. 
In general, the cure rates for retropubic suspensions and slings are 
relatively durable, whereas the cure rates decline with time for anterior 
repairs, transvaginal suspensions, and bulking agent injections. 


Invasive Treatment for SUI in the Female Chance of Being Dry* 


Artificial Urinary Sphincter 
70-90% 
Retropubic Suspension (Colposuspension) 


Transvaginal Suspension 
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Bulking Agent Injection 
* At 4 years after treatment unless specified otherwise. 
T At 1 year after treatment. 

Anterior Repair (Anterior Colporrhaphy) 

1. Anterior repairs for SUI—anterior repairs for SUI are mainly of historical 
interest and they are no longer recommended to treat SUI. Anterior repairs 
have a higher failure rate than slings and retropubic suspensions. 

2. Anterior repairs for cystocele—anterior repairs are primarily used to treat 
a midline cystocele. They may be combined with a sling when a cystocele 
and SUI coexist. 

3. The pubocervical fascia is imbricated under the cystocele to restore the 
support for the bladder. The periurethral fascia is often imbricated under 
the bladder neck and urethra. 

4. Examples include the Kelly plication and the Kennedy procedure. 


Endopelvic Fascia 
(Urethropelvic Ligament) Urethra 


Periurethral Tendinous 
Fascia arch 


Cross Section 
of the Female Urethra 


Endopelvic Fascia 


(Vesicopelvic Ligament) Bladder 
Pubocervical Tendinous 
Fascia arch 


Cross Section 
of the Female Bladder 


Plication at Level of Urethra 
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Plication at Level of Bladder 
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Transvaginal Suspension (Transvaginal Urethropexy, Needle Suspension) 
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. Through a vaginal and an abdominal incision, the urethra and bladder neck 


are suspended by suturing perivesical and periurethral tissue to the rectus 
fascia. A needle-like instrument is used to pass sutures from the vaginal 
incision to the abdominal incision (thus the term needle suspension). 


. Examples include the Pereyra procedure, Stamey procedure, Raz 


procedure, and Gittes procedure. 


. Cochrane reviews show that transvaginal suspensions have a lower success 


rate and have a higher complication rate than retropubic suspensions. 
Transvaginal suspensions are mainly of historical interest and they are no 
longer recommended to treat SUI because they have a relatively high 
failure rate and complication rate. 


Retropubic Suspension (Colposuspension) 
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. Through a lower abdominal (retropubic) incision, the urethra and bladder 


neck are suspended by suturing the perivesical and/or periurethral tissue to 
the pubic periosteum or the pubic ligaments. 


. Marshall-Marchetti-Krantz (MMK)—periurethral tissue is sutured to the 


periosteum or midline cartilage of the symphysis pubis. 2.5% of patients 
develop osteitis pubis, a painful chronic inflammation of the pubic bone. 
Burch—perivesical tissue is sutured to Cooper’s ligament. The Burch 

procedure requires enough vaginal mobility to permit vaginal elevation. 


. The Burch procedure appears have a higher long-term success rate than 


the MMK procedure; therefore, the Burch procedure is usually the 
preferred method of colposuspension. 

Open and laparoscopic retropubic suspension appear to be equally 
effective. Laparoscopic suspension is still more invasive than a sling. 
Retropubic suspensions increase the risk of pelvic organ prolapse 
(including rectocele, uterine prolapse, and enterocele), whereas slings do 
not. The rate of postoperative cystocele is similar after undergoing a sling 
or a retropubic suspension. 


. Retropubic suspensions and slings are equally effective for treating SUI, 


but slings cause less complications and less voiding dysfunction. 


. Retropubic suspensions may be best reserved for patients will be 


undergoing another pelvic surgery (such as hysterectomy), during which 
the retropubic suspension could be performed concomitantly. 


Sling Procedure 


1. 


2. 


3. 


These procedures place a sling under the urethra or bladder neck. The sling 

provides urethral support and helps reduce SUI. 

Sling material 

a. Autologous (the patient's own tissue)—autologous tissue appears to 
have the lowest erosion rate, but harvesting the tissue adds morbidity. 
Examples: rectus fascia, fascia lata, dura, skeletal muscle. 

b. Allograft (cadaveric human tissue)—allograft tissue has the theoretical 
risk of disease transmission. Examples: fascia lata, dermis. 

c. Xenograft (non-human animal tissue)—xenograft tissue has the 
theoretical risk of disease transmission. Examples: porcine dermis, 
bovine pericardium, porcine small intestinal mucosa. 

d. Synthetic—examples: polypropylene, polyethylene. 

Suspension of the sling is accomplished by one of the following methods 

a. Suturing the sling to a nearby structure such as the pubic bone (using 
bone anchors) or the rectus fascia. 

b. Passing the sling through the endopelvic fascia or obturator membrane. 

c. Fixing the sling directly to the endopelvic fascia or obturator membrane. 
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4. Sling position 

a. Slings placed at the bladder neck or proximal urethra—examples 
include the autologous fascia sling. 

b. Slings placed at the mid or distal urethra (often referred to as *mid 
urethral slings")—these are synthetic. They may be placed by the 
following approaches. 

i Retropubic—the sling is placed using a vaginal and a retropubic 
incision. The sling passes through the endopelvic fascia bilaterally. 
Example: tension free vaginal tape (TVT™). 

ii. Transobturator—the sling is placed using a vaginal and an inner thigh 
incision. The sling passes through the obturator membrane bilaterally. 

iii. Vaginal incision only (often referred to as "single incision mid 
urethral sling")—the sling is placed using only a vaginal incision. It 
is fixed to the obturator internus muscle or the obturator membrane 
bilaterally using a barb like device. 

5. Retropubic and transobturator slings can be placed from vagina to skin 
(inside-out) or from skin to vagina (outside-in). For retropubic slings, 
inside-out may be referred to as bottom-up, and outside-in may be referred 
to as top-down. Inside-out and outside-in techniques are equally effective 
for treating SUI; however, inside-out sling placement is often preferred 
because of the following reasons. 

a. Retropubic slings—inside-out appears to cause less voiding dysfunction, 
less urethral perforation, less bladder perforation, and less erosion. 
b. Transobturator slings—inside-out results in less voiding dysfunction. 

. Intraoperative cystoscopy should be performed in all patients during sling 
placement. Inspect the bladder and urethra for injury. 

. Success rates 
a. A randomized trial in women with SUI showed that a mid urethral sling 
achieves significantly higher subjective and objective cures rates than 
pelvic floor muscle therapy (Labrie 2013). 

. Retropubic suspensions and slings are equally effective for treating SUI, 
but slings cause less complications and less voiding dysfunction. 

. Retropubic and transobturator slings achieve similar continence rates in 
the short term, but retropubic sling may achieve better long term 
continence. Retropubic slings have a higher risk of bladder perforation, 
urethral perforation, visceral/vascular injury, perioperative bleeding, 
postoperative voiding dysfunction, and suprapubic pain, whereas 
transobturator slings have a higher risk of repeat incontinence surgery 
and chronic thigh/groin pain. The risk of sling erosion is the same for 
retropubic and transobturator slings. 

d. Single incision slings have shorter operating time and less postoperative 

pain than retropubic or transobturator slings. Current data suggests that 

single incision slings may be as effective and safe in the short term as 
retropubic and transobturator slings; however, long term efficacy 
remains unproven. 

Success rates are lower for women with pelvic prolapse, mixed urinary 

incontinence, and history of previous surgery for urinary incontinence. 

. When a sling is performed in women with mixed urinary incontinence, 
urge incontinence resolves in approximately 50% of cases. 

. Autologous fascia sling—harvesting the fascia adds morbidity, but it is 
equally effective for treating SUI compared to a mid urethral sling. Also, 
there is a higher risk of urinary retention after a fascial sling than after a 
mid urethral sling. 
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10. For patients undergoing surgery for SUI, do not use synthetic sling 
material when performing concomitant urethral diverticulectomy, 
urethrovaginal fistula repair, or pelvic mesh removal. 

11. Strongly consider avoiding the use of mesh in patients who are at risk for 
poor would healing (e.g. significant scarring, history of pelvic radiation). 

Artificial Urinary Sphincter (AUS) 

1. AUS is seldom used for female SUI (a sling is usually preferred). 
However, the AUS may be better than a sling in women with an 
acontractile bladder because it may be less likely to cause postoperative 
urinary retention. 

2. When an AUS is used for female SUI, the patient should have a well 
supported urethra and an adequate ability to operate the AUS. 

3. AUS in the female can be placed through a vaginal or a retropubic 
incision. 

4. AUS achieves complete continence in approximately 70-90% of patients. 

5. For details, see page 371. 


Adjustable Balloon Devices 

1. FDA approved devices for treating female SUI are not currently available 
in the United States. 

2. These balloon devices are placed next to the bladder neck. Inflation of the 
balloon causes urethral coaptation, which decreases SUI. The volume in 
the balloons can be adjusted to fine tune continence. ACT is an example of 
a balloon device that is marketed outside the United States. 

3. These devices may be used in women with intrinsic sphincter deficiency 
and moderate to severe SUI. 


Follow Up after Surgery for SUI 
1. After surgical therapy for SUI, the patient should be evaluated within 6 
months postoperatively with history, physical exam, and post void 
residual. 

. History should include assessment of voiding symptoms, vaginal 
discharge, vaginal bleeding, pain (dyspareunia, abdominal, pelvic, thigh), 
and urinary tract infection. 

. Physical examination should include assessment of the incision sites and 
should check for signs of infection or extrusion of implanted material. 

. For patients with neurologic voiding dysfunction, long term follow up is 
required to detect urinary retention if their neurologic condition worsens. 
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Complications of Continence Procedures for SUI 

1. Bleeding— bleeding requiring transfusion is rare. 

2. Pelvic or abdominal organ injury— vascular, bladder, and bowel injuries 
are rare, but can occur when passing trocars or needles into the retropubic 
space. Transobturator slings and mini-slings almost eliminate the risk of 
pelvic and abdominal organ injury. The risk of bladder perforation is 4% 
with retropubic slings and < 0.3% with transobturator slings. 

3. Pelvic organ prolapse—retropubic suspensions increase the risk of 
rectocele, uterine prolapse, and enterocele. The risk of pelvic prolapse is 
higher after a retropubic suspension (12-14%) than after а sling (1-2%). 

4. Pain 
a. Pubic pain—when periosteum or bone is penetrated, there is a small risk 

of osteomyelitis (bacterial bone infection) and osteitis pubis (painful 
pubic bone inflammation). These complications are mainly reported 
with the MMK procedure or when using bone anchors. 
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b. Vaginal pain and dyspareunia—may be caused by infection or erosion. 

c. Women with persistent pelvic pain should undergo a physical exam, 
urine culture, post void residual, urodynamics, and cystoscopy to 
evaluate for erosion, infection, and obstruction. 

. Infection—recurrent UTI can be caused by retention, erosion, fistula, or 
suture/sling placement through the bladder or urethra. Sling infection may 
present with pain, discharge, or voiding symptoms. 

. Sling erosion (extrusion)—this complication is rare, but is more common 
with synthetic slings. 

a. Erosion into the vagina—may present with dyspareunia, vaginal pain, 
vaginal bleeding, or vaginal discharge. Treatment usually requires sling 
removal, with or without a repeat sling. After TVT, success has been 
reported with re-closure of the vaginal mucosa over the sling. 

Erosion into the urethra or bladder—may present with recurrent UTI, 

recurrent SUI, hematuria, dysuria, urgency, frequency, and vaginal pain. 

Treatment usually requires sling removal and urethral repair. 

Persistent/recurrent/worse voiding symptoms—reasons for persistent, 

recurrent, or worse voiding symptoms include infection, obstruction, 

erosion, or de novo urgency. 

a. Evaluation in this scenario should include physical exam (look for 
erosion to vagina), urinalysis, post void residual, cystoscopy (look for 
erosion/perforation of urinary system), and urodynamics. 

b. Urinary retention—Tretention is usually temporary and is managed by 
intermittent catheterization or an indwelling catheter. See Urethral 
Obstruction below. 

c. De novo urgency—de novo urgency is new onset of urgent urination or 
detrusor overactivity after SUI surgery. De novo urgency is often 
refractory to medications for overactive bladder and to behavioral 
therapy. Urethral obstruction may present with new onset urgency (see 
below). 


Invasive Treatment Method for His ar Urinary De Novo 
Female SUI Retention Lasting Urgency} 
Longer Than 4 Weeks 


Artificial Urinary Sphincter at least 4% 
11% PELIS 
Retropubic Suspensions 3-7% 9-11% 
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T For patients with no urgency and no detrusor overactivity preoperatively. 


8. Urethral obstruction 
2. Urethral obstruction usually presents within several months after 
surgery; however, it can present at anytime, even years later. 
b. Urethral obstruction immediately postoperative is often caused by 
inflammation and swelling and usually resolves within 1-3 months. 

. Persistent urethral obstruction may be caused by making the suspension 
or sling too tight, by placing suspension sutures too close to the urethra, 
or by injecting too much bulking agent. 

d. Afier a procedure for SUI, urethral obstruction usually presents with 
irritative voiding symptoms (urgency, urge incontinence, frequency). 
Elevated post void residual is present in approximately 6096 of cases. 
Decreased force of stream is uncommon. 


о 
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e. Urodynamic testing shows increased maximum detrusor pressure and 
decreased flow rate (especially compared to preoperative urodynamics). 
f. When obstruction is present, it is reasonable to wait 1-3 months after 
surgery to see if the obstruction resolves without invasive intervention. 
g. Treatment options for persistent obstruction after a sling or suspension 
i. Clean intermittent catheterization or indwelling catheter for retention. 
ii. Release of the sling/suspension—for suspensions and sutured slings, 
the suspending sutures are cut. For non-sutured slings, the sling is 
cut. These maneuvers usually relieve obstruction, often without 
causing recurrent SUI. This option is usually limited to the early 
postoperative period (before scarring causes fixation of the urethra). 
iii. Urethrolysis—performed when scaring and fixation of the urethra 
precludes release of the sling/suspension. The urethra is mobilized 
from the surrounding scar, usually via a transvaginal approach. 
Urethrolysis is often combined with a sling to avoid recurrent SUI. 
9. Sexual function is unlikely to deteriorate after surgery for SUI. 
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STRESS URINARY INCONTINENCE 
IN THE MALE 


General Information 


1 
2 


. For the definition of SUI, see page 353. 
. Stress urinary incontinence refers to the clinical symptom; it does not 


imply the underlying cause of incontinence. SUI can be caused by any of 

the following underlying conditions. 

a. Detrusor overactivity—an increase in abdominal pressure may trigger 
an involuntary detrusor contraction that pushes urine out of the bladder. 

b. Urine retention—abdominal pressure can push urine from a full bladder. 

c. Intrinsic sphincter deficiency (ISD)—causes of ISD include radical 
prostatectomy, procedures for benign prostate hyperplasia, pelvic 
fracture with posterior urethral injury, and neurologic disorders. 


3. The most common cause of SUI in the male is ISD from radical 


prostatectomy (RP) or from procedures for BPH (see page 322). 


Post-Prostatectomy Urinary Incontinence 


General Information 


1 


WN 


= 


= 


. For the purposes of this chapter, post-prostatectomy SUI refers to SUI after 


any invasive prostate procedure. 


. Most cases of post-prostatectomy SUI are caused by ISD. 
. The risk of post-prostatectomy SUI is higher in men who have had pelvic 


radiation. 

After radical prostatectomy (RP), SUI often occurs, but usually improves 

during the year after surgery. Chronic severe SUI occurs in « 596 of men. 

. Younger men (age « 65) recover continence more quickly and more 

completely than older men (age > 70). 

Men with larger prostates at the time of RP have a higher risk of 

postoperative SUI. 

. Preserving adequate urethral length during RP helps maintain urinary 

continence. 

Bladder neck preservation does not improve the final degree of urinary 

continence, but it promotes a more rapid return of continence. 

. Bilateral nerve sparing results in more rapid return of continence 
compared to non-bilateral nerve sparing. 

f. A prior history of pelvic radiation increases the risk of SUI after RP. 

Surgical therapy for post-prostatectomy SUI should be delayed until at 

least 6-12 months after prostatectomy. In most cases, SUI improves during 

this time, which may obviate the need for invasive treatment. 

The artificial urinary sphincter (AUS) is the most effective treatment for 

moderate to severe post-prostatectomy SUI. For mild to moderate SUI, the 

male sling and the AUS appear to achieve a similar continence rate, 

whereas a urethral bulking agent achieves the lowest continence rate. 
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Severity of SUI | Most Successful Treatments | Alternative Treatments 
x | Bulking Agent or 
Mila AUS arsine Adjustable Balloon 
Moderate AUS or Sling — 
Severe AUS — 


SUI = stress urinary incontinence; AUS = artificial urinary sphincter 
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Evaluation and Treatment 


|. 


2. 


3. 


The evaluation and treatment of post-prostatectomy incontinence depends 

on the time since surgery. 

a. Early postoperative period (< 6-12 months after surgery) —SUI usually 
improves during this period, and it may improve enough to obviate the 
need for invasive treatment. Thus, management consists of identifying 
exacerbating factors and instituting conservative therapy. If SUI is 
severe and not improving by 6 months postoperatively, then invasive 
therapy may be considered. If continence is improving at 6 months, then 
it may be prudent to wait and see if continued improvement occurs. 

b. Late postoperative period (> 12 months after surgery)—SUI does not 
improve substantially beyond 1 year postoperatively. Therefore, 
invasive treatment is indicated for unresolved SUI. 

Prior to surgical intervention for male SUI, cystoscopy should be 

performed (check for urethral stricture). Urodynamics may not be 

necessary when all of the following criteria are present: SUI can be 
objectively demonstrated, there is no clinical evidence of overactive 
bladder, and post void residual is minimal. 

For the complete evaluation, see page 369. 


Conservative Therapy 


1. 
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Management of leaking urine 

a. Absorbent undergarments or pads 

b. Condom catheter 

c. Penile clamp—should not be used at night when the patient is sleeping 
because the bladder may become overdistended during sleep. Also, the 
clamp should be temporarily released every 2 hours. Excessive 
compression can cause skin break-down and tissue necrosis. Penile 
clamps should not be used in patients with poor memory, cognitive 
impairment, overactive bladder, impaired penile sensation, or poor 
manual dexterity. 

d. Indwelling catheter (urethral or suprapubic)—the least desirable option. 


. Behavioral therapy—also see page 333. 


a. Pelvic floor muscle training (PFMT)—PFMT (e.g. Kegel exercises) can 
fatigue the sphincter and make incontinence temporarily worse (the 
patient should not over do it). PFMT may be more effective when it 
includes a clinician guided training program and when it is started 3-4 
weeks before RP. If PFMT is not started before RP, then it should be 
started postoperatively immediately after urethral catheter removal. 
PFMT does not improve the final degree of continence, but it does 
promote earlier return of continence after surgery. 

b. Timed (scheduled) voiding—voiding by a routine schedule (usually 
every 2-3 hours) and voiding before exercising. If the bladder is kept 
empty, incontinence may be less likely. 

c. Avoid excessive fluid intake—fluid restriction before bed may help 
reduce nocturnal incontinence. 

d. Avoid bladder irritants (e.g. caffeine, alcohol, spicy food, acidic food). 

e. Avoid activities that exacerbate incontinence. 


. Avoid a-adrenergic blockers—some patients may be taking o.-blockers for 


other medical problems (such as hypertension). When possible, change the 
a-blocker to a different type of medication. 

Medications for overactive bladder—when detrusor overactivity (DO) is 
present before prostatectomy, it may persist for up to 1 year after surgery. 
Occasionally, de novo DO may develop after prostate surgery. An OAB 
medication may reduce SUI that is caused by DO. 

a-agonists—for details see page 355. 
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Evaluation of Post-prostatectomy Urinary Incontinence 


Urinary Incontinence « 6-12 Months After Prostatectomy 
= 


L Urinalysis, Urine Culture, & PVR by Ultrasound | 
=== 


Elevated PVR ог 
obstructive voiding 
toms 


No UTI, normal PVR, 
and no obstructive 
voiding symptoms 


Treat UTI & 
Reassess 


Conservative Therapy 
& Surveillance 


Flexible Cystoscopy 


Dilation Minimal PVR 


Elevated PVR 
If recurs, perform Place catheter* for 2-4 
dilation or DVIU weeks, then remove it 
Persistently Elevated PVR Normal PVR 


Urodynamics Conservative Therapy & Surveillance 


Conservative Therapy 
& Surveillance 


Urinary Incontinence > 6-12 Months After Prostatectom 
Urinalysis, PVR, Voiding/pad diary, & Cystoscop 


No stricture, No UTI 
reassess 
DO only | DO # ISD 


OAB Medication &/or Behavioral Therap 
DO Uncontrolled DO Controlled 


Invasive Therapy for DO 


Persistent Incontinence from ISD 


Dilation or DVIU, 
then reassess 


Acontractile 
Bladder 


CIC 


Surgical candidate [ Not a surgical candidate 


Treatment Options: Conservative Therapy Options: 
* Conservative Therapy * Behavioral Therapy 
* Bulking Agent Injections * a-agonists 
* Adjustable Balloon Device * Diapers/Pads 
* Artificial Urinary Sphincter * Condom Catheter 
e Male Sling * Penile clamp 
* Indwelling catheter 


PVR = post void residual; UTI = urinary tract infection; OAB = overactive bladder; 

DO - detrusor overactivity; ISD — intrinsic sphincter dysfunction; 

DVIU = direct vision internal urethrotomy; CIC = clean intermittent catheterization 

* A silicone or silicone coated catheter may reduce reactive tissue response. 

T Invasive options include tibial or sacral neuromodulation, onabotulinumtoxinA 
injections, and bladder augmentation. See page 345 and page 347. 

Adapted from Leach GE: J Urol, 138: 529, 1987. 
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Bulking Agent Injection Therapy 

1. Contigen (a cross linked collagen) is the only bulking agent that is FDA 

approved for use in men; however, the manufacturer ceased production, so 
it is currently not available in the United States. 

2. Ideal candidates are men with mild SUI from post-prostatectomy ISD who 
have a high Valsalva leak point pressure, no scarring at the vesicourethral 
anastomosis, and no history of pelvic radiation. Treatment is less 
successful in men with severe SUI, significant urethral scarring, or 
previous pelvic radiation. 

. At 1 year of follow up, 17-30% are dry and 50-60% are improved. 

. Multiple procedures are often necessary to gain maximal improvement. 
Also, continence rates decline over time, so there is often a long term need 
for repeated injections. Other treatments for SUI achieve better and more 
durable continence rates; therefore, bulking agents are often reserved for 
men who cannot tolerate or who refuse to undergo more invasive surgical 
treatment. 

5. See Bulking Agent Injection Therapy, page 356. 


AU 


Adjustable Balloon Devices 

1. FDA approved devices in this category have only recently become 
available in the United States. These balloon devices are placed next to the 
urethra or bladder neck. Inflation of the balloon cause urethral coaptation, 
which decreases SUI. The volume in the balloons can be adjusted to fine 
tune continence. ProACT is an example of a balloon device. 

2. Ideal candidates are men with mild SUI from post-prostatectomy ISD who 
have not undergone pelvic radiation. 

3. SUI is improved in approximately 60-80% of patients. 

4. Balloon devices have a higher complication rate than other treatments for 
SUI. For example, 4-30% of patients require explantation of the balloon. 


Male Sling 
1. These slings are positioned at the bulbar urethra. Sling materials are 
similar to those used for female slings (see Sling Material, page 360). 
2. Suspension of the sling is accomplished by one of the following methods 

a. Suturing the sling to nearby structures (such as the pubic rami). 

b. Passing the sling through the obturator membrane and/or the suprapubic 
tissue. Examples include the AdVance™ system (a transobturator 
synthetic sling). 

. Ideal candidates are men with mild to moderate SUI from post- 
prostatectomy ISD who have not undergone pelvic radiation. Men with 
severe SUI achieve better continence rates with an AUS than with a sling. 
Male slings are not recommended for men who have undergone prostate 
radiation. 

4. In men with poor detrusor function, a sling may have a higher risk of 
urinary retention than an AUS. 

. Approximately 50-60% are dry and up to 25% are improved (but not dry). 

Success rates are lower in men with prior pelvic radiation or severe SUI. 

Complications include scrotal or perineal pain (16%, but often resolves 

within 3 months postoperatively), urinary retention (3%, but typically 

resolves within 1 week), sling erosion (rare), infection (rare), and de novo 
urgency (rare). 

If the sling erodes or becomes infected, the sling must be removed. 
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Artificial Urinary Sphincter (AUS) 


General Information 


1. 


AUS can be used to treat any degree of post-prostatectomy SUI. 


2. The currently available AUS (AMS 800™ is made of a solid silicone 


~ 


5: 


10. 


elastomer and has 3 main components: an inflatable cuff, a reservoir, and а 

control pump. 

a. Reservoir—an elastic balloon that is manufactured in several 
predetermined pressure ranges (41-50, 51-60, 61-70, 81-80, and 81-90 
cm water). The reservoir is implanted in the retropubic space. A lower 
pressure reservoir may be used in patients with a high risk of tissue 
ischemia (e.g. history of pelvic radiation or urethral stricture surgery). 

b. Pump— permits activation and deactivation of the AUS. The pump is 
placed in the scrotum for males and in the labia majora for females. 

c. Cuff—when inflated, the cuff occludes the urethra and impedes the flow 
of urine. Afier prostatectomy, the cuff is placed around the bulbar 
urethra. In all other circumstances, the cuff is placed around the bladder 
neck. Twelve cuff sizes are available: 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 
8, 9, 10, and 11 cm. 


. In the default mode, the cuff is inflated with fluid. The inflated cuff 


compresses the urethra and prevents the flow of urine. When the pump is 

squeezed several times, fluid is transferred from the cuff to the reservoir, 

and the cuff deflates. Deflating the cuff reduces urethral compression and 

allows urine to flow. After 3-5 minutes (long enough to void), fluid 

automatically flows back into the cuff and restores urethral compression. 

Contraindications 

a. Impaired cognitive function or impaired manual dexterity—patients 
must be capable of operating the AUS. 

b. Unresolved urethral stricture or bladder outlet obstruction. 

c. Unresolved detrusor overactivity. 

d. Existing infection. 

The ideal candidate for AUS has the following characteristics: ISD as the 

only cause of urinary incontinence, normal bladder compliance, normal 

detrusor function, no prior history of pelvic radiation, and enough manual 

dexterity and cognitive ability to operate the AUS. 

Success rate in males—40-50% are dry, 80% are dry or improved. Success 

rates may be lower in men with a history of pelvic radiation. 

In the males, AUS placement can be performed after bulking agent 

injection therapy and after male sling placement. 


. Patients with a history of pelvic radiation have a higher rate of 


complications, including cuff erosion and reoperation. 


. When the AUS is used in patients with neurogenic bladder, they can 


develop decreased bladder compliance and high intravesical pressure, 
which may ultimately lead to hydronephrosis and renal insufficiency. 

A penile prosthesis and AUS can be performed under the same anesthetic. 
The pumps are placed on opposite sides of the scrotum. 


Preoperative Assessment 


1. 


2. 


3. 


The patient must have adequate cognitive function and manual dexterity to 
operate the AUS. 

Urethral stricture or bladder outlet obstruction must be adequately treated 
before placing an AUS. 

Detrusor overactivity must be adequately treated before placing an AUS. 
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4. For post-prostatectomy SUI, AUS should be delayed until at least 6-12 
months after prostatectomy because SUI may improve enough during this 
period to obviate the need for invasive treatment. If SUI is severe and not 
improving by 6 months postoperatively, then AUS placement may be 
considered. If continence is improving at 6 months, then it may be prudent 
to wait and see if continued improvement occurs. Few patients have 
improvement in SUI beyond 12 months after RP. 

. Infections (anywhere in the body) must be completely treated before 
implanting an AUS. 


Un 


Operative Technique for AUS 
1. AUS in the male 

a. Incision—for AUS placement in men, a perineal incision is preferred; 
however, the trans-scrotal approach can be used in select cases. 

b. Cuff—the preferred cuff configuration is a single cuff placed in a 
periurethral position. In some cases, a trans-corporal position may be 
utilized (such as when the spongiosum is thin because of radiation or 
prior surgery). Tandem cuffs are often reserved for treating persistent 
SUI after placement of a single cuff or for treating recurrent SUI caused 
by urethral atrophy. Cuff size is 4.5 cm for most adult males. For post- 
prostatectomy SUI, the cuff is placed around the bulbar urethra 
(because the bladder neck is scarred). 

c. Pump—the pump is placed in the dependant portion of the scrotum, 
anterior to the testicle. 

d. Reservoir—the reservoir size is usually 61-70 cm water; however, a 
51-60 cm water reservoir may be selected to minimize the risk of 
erosion in patients with a history of pelvic radiation or a history bulbar 
urethral stricture surgery. The reservoir is placed under the abdominal 
wall fascia. 

2. AUS in the adult female 

a. Incision—AUS placement may be accomplished through a transvaginal 
or a transabdominal approach. 

b. Cuff—the cuff is placed at the bladder neck. 

c. Pump—the pump is placed in the labia majora. 

d. Reservoir—the reservoir is placed under the abdominal wall fascia. 

е. For management of the AUS during pregnancy, see page 493. 

3. AUS in children—the cuff is placed at the bladder neck in both male and 
female children. 

4. The reservoir is filled with saline or a contrast solution (the contrast 
solution allows the surgeon to easily see the AUS components on x-ray). 

5. Atthe end of the implant procedure, the AUS is deactivated (cuff is kept in 
the open position), which allows healing to occur without compression on 
the urethra. In adults, a 14 French urethral catheter left in place after 
surgery. The catheter is usually removed the morning after surgery. 


Postoperative Management 
1. When urethral injury was not encountered, the catheter may be removed 
on postoperative day 1. 
2. Instructions for the patient immediately postoperative 
a. An ice pack is intermittently applied to the labia or scrotum for 24-48 
hours to reduce swelling. 
b. The patient should gently pull down on the pump once each day for 6-8 
weeks postoperatively. This prevents cephalad migration of the pump 
during healing. 
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c. Patients with a bulbar urethral cuff are instructed to permanently avoid 
activity that produces significant perineal compression (e.g. bicycle 
riding, motorcycle riding, horseback riding, etc.). Ideally, patients 
should not sit on a firm surface (a pad may be used when sitting). 

d. Patients should take prophylactic antibiotics during dental procedures or 
surgical procedures to prevent AUS infection. 

3. The patient should not operate the AUS during the postoperative period. 
Approximately 6 weeks after surgery, the physician activates the AUS 
(initial AUS activation) and the patient is instructed on its use. Patients 
should be proficient at using the AUS before leaving the office. 

4. Instructions for the patient during initial AUS activation 
a. When leakage is absent at night, deactivate the AUS at night to reduce 

the risk of cuff erosion. 

b. Patients should notify medical personal that the AUS must be 
deactivated before urethral instrumentation (e.g. urethral catheter 
placement). This information may be placed on a Medic Alert bracelet 
so it is available when the patient is unable to communicate. 


Intraoperative Complications 
1. Urethral Injury 
а. Small urethral injury—a small urethral injury can be repaired with 
absorbable suture. 

1. Satisfactory urethral repair—continue with AUS implant and place 
the cuff around a different segment of urethra (i.e. do not place the 
cuff around the urethral repair). A urethral catheter is left in place for 
approximately one week. 

ii. Questionable urethral repair—AUS placement is abandoned and a 
urethral catheter is left in place postoperatively. 

b. Large urethral injury—AUS placement is abandoned, the urethral injury 
is closed with absorbable suture, and a urethral catheter is left in place. 
c. An unrecognized intraoperative urethral injury may present as an early 
postoperative cuff erosion. 
2. Rectal injury—AUS placement is abandoned. Close the rectal injury in 2 
layers, dilate the anus, and place the patient on a low residue diet. 


Postoperative Complications 

1. Hematoma is the most common complication after AUS implantation. 

2. Infection—AUS infection can occur at anytime; however, most infections 
occur within 2 months postoperatively. Infections usually present with 
pain, erythema, and swelling near the cuff or pump. Fever and leukocytosis 
may be present. The infection rate is approximately 3-5%. Most infections 
are caused by E. coli or staphylococcus. Patients with an AUS infection 
should undergo cystoscopy to determine if the cuff has eroded into the 
urethra. Treatment requires antibiotics and AUS removal. Wait at least 3 
months before attempting to replace the AUS. 

. Urinary retention before initial AUS activation (early postoperative 
period) 

a. Urethral edema is the most common cause of urinary retention in the 
immediate postoperative period. However, it may also be caused by 
accidently leaving the cuff inflated after surgery; therefore, check to 
make sure the AUS is deactivated. 

b. If the patient is unable to void after catheter removal, start clean 
intermittent catheterization (CIC) with a small caliber catheter. 
Prolonged urethral catheterization should be avoided because it may 
increase the risk of cuff erosion. When CIC cannot be performed and 
prolonged bladder drainage is required, place a suprapubic tube. 
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4. Urinary retention after initial AUS activation (late postoperative period)— 
causes include the following conditions. 

а. Urethral stricture or bladder neck contracture—uwrethral stricture and 
bladder neck contracture are the most common causes of urinary 
retention after initial AUS activation. 

b. Erosion of the cuff into the urethra—can rarely obstruct the flow of 
urine and cause urinary retention. 

c. AUS malfunction—the cuff may be stuck in the inflated position. 

d. “Patient malfunction"—the patient may be operating the AUS 
incorrectly. This may occur in patients whose cognitive capacity or 
manual dexterity have deteriorated since placement of the AUS. 

e. “Bladder malfunction"—impaired detrusor contraction may cause 
urinary retention. 

f. Urinary tract infection 

5. Recurrent urinary incontinence—may be caused by any of the following 
conditions. 

a. Urethral atrophy—urethral atrophy is the most common cause of 
recurrent urinary incontinence after initial AUS activation. 

b. Erosion of the cuff into the urethra 

c. Urethral stricture 

d. AUS malfunction 

e. “Patient malfunction"—the patient may be operating the AUS 
incorrectly. This may occur in patients whose cognitive capacity or 
manual dexterity have deteriorated since placement of the AUS. 

f. “Bladder malfunction"—new onset detrusor overactivity or impaired 
detrusor contractility may cause recurrent urinary incontinence. 

g. Urinary tract infection 

6. Urethral atrophy—atrophy of the tissue encircled by the cuff. 

a. Urethral atrophy occurs in 8% of patients. 

b. Urethral atrophy is the most common cause of recurrent urinary 
incontinence after initial AUS activation. 

c. Methods to treat urinary incontinence caused by urethral atrophy. 

i. Increase the reservoir pressure. 

ii. Reduce the cuff size. 

iii. Reposition the cuff to a normal urethral segment. 

iv. Place a second cuff in tandem with the first cuff. 

7. Erosion of the cuff into the urethra 

a. In the early postoperative period, cuff erosion is usually related to an 
unrecognized intraoperative urethral injury. 

b. When cuff erosion occurs long after the AUS implant surgery, the most 
common cause is urethral catheter placement. 

c. Urethral erosion occurs in 5% of patients and often presents with 
dysuria, hematuria, or recurrent urinary incontinence. Occasionally it 
presents with urinary retention, urinary infection, or AUS infection. 

d. Erosion is more common in patients who have undergone pelvic 
radiation. 

e. Urethral erosion can be prevented by the following maneuvers. 

i. Use a lower pressure reservoir in patients with a history of pelvic 
radiation or bulbar urethral stricture surgery. 

ii. Deactivate the AUS at night when asleep. 

iii. Deactivate the AUS before instrumentation of the urethra. 

iv. If urethral catheterization is necessary, deactivate the cuff in the open 
position before placing the catheter, use the smallest diameter 
catheter, and minimize the duration of catheterization (ideally less 
than 2 days). 
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v. In patients with a bulbar urethral cuff, avoid activity that causes 
significant perineal compression (e.g. bicycle riding, motorcycle 
riding, horseback riding, etc.) and avoid sitting on firm surfaces (a 
pad may be used when sitting). 

f. Urethral erosion requires removal of the AUS. The urethra is repaired 
primarily with absorbable suture and a urethral catheter is left for 14-21 
days postoperatively. At least 3 months after AUS removal, a new AUS 
may be implanted with the cuff positioned away from the erosion site. 

. AUS malfunction (mechanical failure)—the risk of mechanical failure 
increases over time. Failure rate is < 24% at 5 years and 50% at 10 years 
postoperatively. After device failure, a secondary AUS implant has the 
same success rate as the primary implant. When a device fails, either the 
defective parts or the entire AUS may be replaced. 

9. Pain—new onset of pain may be caused by AUS infection or urethral 

erosion. Chronic pain after AUS placement has been reported. 

0. Re-operation (AUS revision ог removal)—with long-term follow up, the 
average reoperation rate is approximately 26%. Reasons for reoperation 
include AUS infection, urethral atrophy, urethral erosion, AUS 
malfunction, chronic pain, and urinary incontinence. 

. Detrusor dysfunction—in patients with neurogenic bladder, placement of 
an AUS increases the risk of developing detrusor overactivity and low 
bladder compliance. These conditions can increase intravesical pressure 
when the AUS is closed, resulting in high pressure vesicoureteral reflux 
and renal deterioration. Patients with a neurogenic bladder and an AUS 
should undergo close life-long surveillance of the kidneys and bladder. 
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Evaluation of Urinary Retention and Recurrent Incontinence After AUS 


1. History and physical examination—determine if cognitive capacity or 
manual dexterity have deteriorated since placement of the AUS. 

2. Determine if the patient is operating the AUS correctly. 

3. Check the function of the AUS 

a. Does the pump cycle? 

b. Does the cuff inflate and deflate? In some cases, this may require 
radiographs during activation and deactivation (this is only helpful if 
contrast was used to fill the AUS). Alternatively, the AUS can be 
activated and deactivated during urethroscopy. 

. Urinalysis + urine culture 

. Post void residual 

. Uroflow 

. Cystoscopy—check for urethral atrophy, urethral erosion, and urethral 
stricture. The AUS can be activated and deactivated during urethroscopy 
to determine if it functioning appropriately. 

Urodynamics—may be necessary when bladder dysfunction is suspected. 
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Options of Last Resort for Male SUI 


In patients who are not candidates for standard treatments or who have failed 

standard treatment, then more drastic options are available to manage 

incontinence, including 

1. Long term management with a condom catheter. 

2. In some cases an indwelling urethral catheter can manage SUI, as long as 
there is minimal urine draining around the catheter. 

3. Indwelling suprapubic tube, with bladder neck closure if needed. 

4. Ileovesicostomy (ileal chimney), with bladder neck closure if needed. 

5. Ileal conduit (with cystectomy if indicated). 
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HEMATURIA 


General Information 

1. Hematuria can be classified by its site of origin. 
a. Nephrologic—arising from the kidney 
b. Urologic—arising from the urinary drainage system 
c. Pseudohematuria—arising from outside the urinary system (e.g. 

menstruation, inflammation from phimosis or balanitis). 

2. Urine contains urokinase (an enzyme that converts plasminogen to 
plasmin, which ultimately leads to clot lysis). Urokinase can cause 
persistent urinary bleeding because it impairs clot stability. 


> 


urinary tract, but instead arises from outside the urinary tract and then 
contaminates the urine sample. This may occur from improper specimen 
collection where the urine passes over the vaginal or foreskin mucosa. 
Pseudohematuria is common during menstruation. A properly collected 
catheterized urine sample can minimize the risk of pseudohematuria 
because it bypasses sources of blood that are outside the urinary tract. 
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inflammation. Bleeding is often severe. Causes of this syndrome include 


. Pseudohematuria—this refers to when blood does not arise from within the 


Hemorrhagic cystitis is persistent or recurrent hematuria caused by bladder 


radiation cystitis and chemotherapy cystitis (e.g. from cyclophosphamide). 


Differential Diagnosis (mnemonic: “Pee Pee ON THIS—with 4 T's") 
Period (i.e. menses)—Tresults in cyclic pseudohematuria* 
Prostate (prostatitis, prostate cancer, BPH) 

Obstruction of the urinary tract 

Nephritis (glomerulonephritis, interstitial nephritis, etc.) 
Trauma of the genitourinary system 

Tumor of the genitourinary system 

Tuberculosis of the genitourinary system 

Thrombosis (renal vein thrombosis) 

Hematologic (anticoagulation, bleeding disorders, sickle cell, etc.) 
Infection/inflammation of the genitourinary system 

Stones (urolithiasis) 


* Cyclic pseudohematuria is contamination of the urine by vaginal menstrual 
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blood. True cyclic hematuria should raise the suspicion of endometriosis of 


the urinary tract or utero-urinary fistula. 
Drugs That May Cause Red Urine 


Phenazopyridine Ibuprofen Chloroquine Rifampin 
Sulfamethoxazole Phenytoin (Dilantin®) ^ Phenacetin Quinine 
Nitrofurantoin Methyldopa Levodopa 


Findings During Hematuria Work Up 
1. Urologic malignancy is more common in patients with gross hematuria 
than in patients with microscopic hematuria. 


2. In a study by Samson et al (2018), only 196 of patients with asymptomatic 


microhematuria were found to have urologic malignancy (including 


bladder cancer, renal cancer, and upper tract urothelial cancer). All patients 


diagnosed with malignancy were > 50 year old. Malignancy was more 
common in men and tobacco smokers. 
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3. Among patients with any degree of hematuria (microscopic or gross) and 
no history of urothelial cancer, less than 1% are found to have upper 
urinary tract urothelial cancer (UTUC). Of those found to have UTUC, 
most presented at age > 55 with gross hematuria and a history of smoking. 

4. In adults with microscopic hematuria, the initial evaluation fails to identify 

an etiology in 5996 of patients. Approximately 196 of these patients 
eventually develop urologic malignancy. 

. In adults with gross hematuria, the initial evaluation fails to identify an 

etiology in 8% of patients. Approximately, 18% of these patients 
eventually develop urologic malignancy. 
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Severity of Findings on Chance of Developing 
е a Initial Hematuria Evaluation | Urologic Cancer after Negative 
Urologic Cancer | No Etiology | Initial Hematuria Work Up 


Urinary Tests to Detect Red Blood Cells (RBCs) 

1. A urine sample should be a freshly voided, clean catch, midstream 
specimen or a freshly catheterized specimen. Uncircumcised men must 
retract the foreskin and women should spread the labia when they provide 
a specimen. The meatus is cleansed. For voided samples, the initial 10 ml 
of urine is discarded, and a midstream sample is collected in a clean cup. 
If a patient is menstruating, then a repeat voided sample can be obtained 
when menstruation has stopped (e.g. mid cycle). 

. When contamination of a voided sample is unavoidable (e.g. obese patient, 
menstruation), then a catheterized sample can be obtained. 
. Urine collected after sexual activity, vigorous physical activity, or lying 
down for long period should not be utilized to assess for microhematuria. 
. Dipstick for heme 
a. Positive heme on dipstick is not sufficient to diagnose microhematuria. 
Confirm a heme positive dipstick by performing a microscopic analysis. 
RBCs may lyse when the urine specific gravity is less than 1.007, 
causing a heme positive dipstick without RBCs on microscopic analysis. 
b. Causes of a false positive heme test—myoglobinuria, hemoglobinuria, 
and povidone/iodine contamination. 
c. Causes of a false negative heme test—high vitamin C intake. 
d. Urine dipsticks detect as few as 2-5 RBCs per high power field (HPF). 
e. Gross hematuria can cause a false positive for protein on a dipstick. 
6. Microscopic urine analysis for RBCs 
a. Centrifuge 10 ml of urine (at 2000 rpm for 10 minutes or 3000 rpm for 5 
minutes). 9.7 ml of the supernatant is poured out and the sediment is 
resuspended in the remaining 0.3 ml of urine. A drop of this resuspended 
sediment is examined microscopically, visualizing at least 10-20 high 
power fields (x 400 magnification). 
The presence of abundant squamous epithelial cells suggests 
contamination from the skin or vagina, and repeat urinalysis with proper 
collection is warranted. 
c. The presence of dysmorphic RBCs or RBC casts (often found at the 
edges of the cover glass) suggests glomerular bleeding. 
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Evaluation of Hematuria from External Trauma 
For evaluation of traumatic hematuria, see page 598 and page 618. 
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Assessing the Need for Further Evaluation in Adults with Hematuria 
1. For evaluation during pregnancy, see page 489. 

2. History—include risk factors for malignancy, such as carcinogen 
exposures (e.g. smoking, chemicals), family history of cancer, personal 
history of cancer, and genetic disorders associated with cancer. 

. Physical examination—including blood pressure measurement, abdominal 

exam, and genital exam. 

Urinalysis—positive heme on dipstick is not sufficient to diagnose 

microhematuria. A positive dipstick must be confirmed with a microscopic 

examination. If the dipstick is heme positive, but the initial urine 
microscopy shows no microhematuria, then obtain additional urine 
samples for microscopic evaluation (consider obtaining 3 additional urine 
samples). If microscopy of the additional urine samples shows no 
microscopic hematuria, then further evaluation is likely unnecessary. If 
any of the repeat tests show microhematuria, then further evaluation 
should be conducted. 

. Rule out pseudohematuria—make sure voided urine samples are freshly 

voided, clean catch, midstream specimens. If this is not possible, a 

catheterized urine sample may be obtained. Pseudohematuria does not 

require a formal hematuria evaluation. 

If the source of hematuria is likely benign based on the initial assessment 

(such as urinary infection, recent urologic procedure, passing ureteral 

stone, etc.), then repeat the urinalysis 3-12 weeks after the benign 

condition has resolved. Hematuria that is presumed to be from 
anticoagulants should not be considered a benign source, and these 
patients be evaluated (see below). 

a. If a benign etiology of the hematuria was clearly present and repeat 
urinalysis shows no hematuria, then formal hematuria evaluation is 
probably unnecessary. 

b. If hematuria does not resolve with treatment of the benign condition, 
then conduct a hematuria evaluation. 

c. If the condition that was suspected of causing hematuria was not 
definitely present (e.g. urine culture showed no growth, imaging showed 
no urolithiasis), then conduct a hematuria evaluation. 

d. In some cases, a benign cause of hematuria may persist (such as an 
asymptomatic non-obstructing calyceal stone that is being observed). In 
these cases, shared decision making (using the physicians clinical 
judgement and patient's preference) should determine whether to 
proceed with hematuria evaluation. Patients at higher risk for urologic 
malignancy should be strongly considered for hematuria evaluation. 

. Hematuria in patients who are taking anticoagulants requires the same 
evaluation as patients not taking anticoagulants, even when it occurs in 
the setting of anticoagulant excess. In other words, do not assume that the 
hematuria was caused by the anticoagulant. 

. Hematuria in adults warrants work up if any of the following criteria are 
present. 

a. Gross hematuria—any episode of grossly visible blood in the urine. 

b. Microscopic hematuria— defined as one properly collected urine sample 
that shows > 3 RBCs per HPF on microscopy (after centrifugation) in 
the absence of infection or other obvious benign causes. The AUA 
recommends evaluation if one urine sample shows microhematuria 
because requiring confirmation of microhematuria on multiple samples 
will result in missing some malignancies. Positive heme on dipstick is 
not sufficient to diagnose microhematuria (microscopy is required). 
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9. Risk category—for patients with microhematuria, the AUA recommends 

categorizing patients based on their risk of urinary malignancy (see 
page 381). Although these risk categories have not been validated by large 
prospective studies, ће AUA guideline “...Panel believes there is value to 
creating categories to broadly estimate the likelihood of an underlying 
malignant diagnosis..." 

10. If the patient has renal insufficiency, hypertension, proteinuria, RBC casts, 
or dysmorphic RBCs, refer the patient to a nephrologist, but also complete 
the urological evaluation for hematuria. 


Microhematuria in Adults—AUA Recommendations for Evaluation 
1. Assign a risk category to determine the initial approach to evaluation. 


AUA Risk Category (see page 381) | Recommended Evaluation for Adults 
Repeat UA in < 6 months], 
Low risk or 
Cystoscopy & renal ultrasound 
Intermediate Risk Cystoscopy & renal ultrasound 
High Risk Cystoscopy & CT Urogram*t 


CT = computerized tomography scan; UA = urinalysis 

* If CT urogram is contraindicated, then obtain MR urogram. If CT urogram 
and MRI urogram are contraindicated, then utilize retrograde pyelogram 
and non-contrast axial imaging (CT or MRI). 

T CT urogram (CTU) is preferred over intravenous urogram (IVU) because 
CTU has a higher sensitivity and specificity for detecting upper tract 
pathology. 

1 For follow up of these patients, see the diagram below. 

For a low risk patient who chose to repeat UA, re-evaluate within 6 months. 


Does the repeat UA show microhematuria or 
did the patient have an episode of gross hematuria? 


No 


Reclassify as high risk In < 1 year, 
or intermediate risk. re-evaluate the patient & repeat the UA. 


Does the 2nd repeat UA show microhematuria or 
did the patient have an episode of gross hematuria?| 


No 


2. Blood tests—the AUA guideline did not specify when blood tests were 
indicated for the evaluation of hematuria. However, the following blood 
tests may be included as part of the hematuria evaluation. 

a. BUN and creatinine—these tests should be checked in patients 
suspected of having nephrologic hematuria (e.g. dysmorphic RBCs, 
RBC casts, proteinuria, medical conditions that increase the risk of renal 
disease), and may be considered in all patients with hematuria. 

b. Consider checking PSA in men > 40 years of age. 

c. Consider CBC, platelets, PT, PTT, and bleeding time if indicated. 

3. Urine cytology—the AUA does not recommend urothelial tumor markers 
for the initial evaluation of microhematuria; however, urine cytology is 
recommended for gross hematuria, and should be considered in patients 
who have persistent microhematuria after a negative evaluation. 


Evaluate based on the 
new risk category. 
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Gross Hematuria in Adults—AUA Recommendations for Evaluation 
1. Adult patients with gross hematuria should undergo cystoscopy, CT 
urogram, and urine cytology. 

a. If CT urogram is contraindicated, then obtain MR urogram. If CT 
urogram and MRI urogram are contraindicated, then utilize retrograde 
pyelogram and non-contrast axial imaging (CT or MRI). 

b. CT urogram (CTU) is preferred over intravenous urogram (IVU) 
because CTU has a higher sensitivity and specificity for detecting upper 
tract pathology. 

. Blood tests—the AUA guideline did not specify when blood tests were 
indicated for the evaluation of hematuria. However, the following blood 
tests may be included as part of the hematuria evaluation. 

a. BUN and creatinine—these tests should be checked in patients 
suspected of having nephrologic hematuria, such as those with findings 
on urinalysis that are suggestive of nephrologic disease (e.g. dysmorphic 
RBCs, RBC casts, proteinuria) and those with medical conditions that 
increase the risk of renal disease (e.g. diabetes, hypertension). Checking 
BUN and creatinine should be considered in any patient with hematuria. 
Consider checking PSA in men 7 40 years of age. 

. Consider CBC with differential, platelets, PT, PTT, and bleeding time if 
indicated. 


N 


ос 


Follow Up of Patients After a Negative Нета па Evaluation 
1. If the hematuria evaluation is normal, check a urinalysis within 12 months 

thereafter. 

2. If the follow up urinalysis shows no hematuria and the patient has not 
experienced any new episodes of gross hematuria, then further urine 
testing for hematuria may be discontinued. 

If the follow up urinalysis shows the presence of microhematuria of lesser 

or similar degree and the patient has no new urologic symptoms and no 

episodes of gross hematuria, then additional evaluation is based shared 
decision making (using the physicians clinical judgement and patient's 
preference). If further evaluation is conducted, consider the following tests 

a. Urine cytology (especially in patients that have irritative voiding 
symptoms or risk factors for urothelial carcinoma). 

b. If renal ultrasound was performed for initial imaging, then consider 
performing CT urogram, MR urogram, or retrograde pyelograms with 
non-contrast axial imaging (CT or MRI). 

c. Repeat cystoscopy 

If the patient has gross hematuria, a greater degree of microhematuria, or 

new urologic symptoms, then re-evaluation is recommended. In this 

scenario, the optimal testing regimen is unknown; however, performing all 
of the following tests should be considered: cystoscopy, CT urogram, urine 
cytology, and blood tests (BUN, creatinine, coagulation studies, PSA). 


Treatment of Gross Hematuria 
1. Treat the underlying cause of the hematuria (e.g. correct coagulopathy). 
2. Consider stopping NSAIDs, heparin, warfarin, and other anticoagulants. 
3. If the patient is anemic, consider a blood transfusion. 
4. When bleeding is significant, place a 3-way hematuria catheter. 

a. Hand irrigate and evacuate all the blood clots from the bladder. 

b. If bleeding is coming from the prostate or urethra, placing the catheter 
on light traction may tamponade the bleeding and may minimize back 
bleeding into the bladder (thus decreasing hematuria). 

c. Consider starting continuous bladder irrigation with normal saline. 

5. If bleeding persists, perform a cystoscopy under anesthesia. 
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Options for Treating Refractory Bleeding 
1. Renal bleeding 
a. Embolization of the renal bleeding site 
b. Partial or total nephrectomy 
. Prostate bleeding 
a. Aminocaproic acid (Amicar®) 
b. Androgen deprivation 
c. 5a-reductase inhibitors—see page 318. 
d. Prostate surgery—electrocautery, TURP, or simple prostatectomy. 
e. Prostate radiation 
. Bladder bleeding 
a. Aminocaproic acid (Amicar®) 
b. Transurethral electrocautery 
c. Intravesical agents—when the bladder has a diffuse abnormality (e.g. 
radiation cystitis), intravesical therapy (which contacts the entire bladder 
surface) may be used. Examples: alum, formalin, silver nitrate, phenol. 
d. Hyperbaric oxygen—used primarily for hemorrhagic cystitis caused by 
radiation or chemotherapy. 
е. Place nephrostomy tubes—this diverts urokinase away from the bladder. 
Bleeding often resolves within 1 week. 
f. Embolization or ligation of the internal iliac arteries. 
g. Cystectomy 
Aminocaproic Acid (Amicar®) 
1. Aminocaproic acid is an inhibitor of plasmin; therefore, it prevents clot 
lysis. It counteracts urokinase and may help stop refractory hematuria. 
2. Contraindications 
a. Disseminated intravascular coagulation (DIC) 
b. Upper urinary tract bleeding—it can induce glomerular capillary 
thrombosis and clots can obstruct the ureters. 
c. Patients with thrombosis or at risk for thrombosis. 
3. Side effects 
a. Rhabdomyolysis (including cardiac necrosis) especially when therapy 
lasts > 24 hours. Monitor CPK levels if therapy continues > 24 hours. 
b. Hypotension 
c. Nausea, diarrhea, dizziness, nasal congestion, headache, rash, fatigue. 
4. For bladder bleeding, intravesical use may be safer than systemic use 
because intravascular exposure to aminocaproic acid may be minimized. 

5. Dose 

* IV: aminocaproic acid 5 g IV over one hour followed by 1 g/hour 
continuous infusion. 
* PO: aminocaproic acid 5 g po the first hour followed by 1 g po q 1 hour. 
* Intravesical: continuous bladder irrigation with 0.1% aminocaproic acid 
(mix 1 g aminocaproic acid per liter normal saline). 
Hyperbaric Oxygen (HBO) 
1. After placing the patient in the chamber, the chamber is pressurized to 
1.4-3.0 atmospheres and the patient breathes 100% oxygen. Each session 
in the chamber (called a “dive”) lasts approximately 90 minutes. 
2. HBO increases the amount of dissolved oxygen in the blood and tissues. 
3. Effects of HBO 
a. Enhanced healing of damaged or inflamed tissue—HBO improves 
angiogenesis and formation of granulation tissue. 

b. Enhances vasoconstriction—may reduce bleeding during HBO. 

c. Enhances the efficacy of many of antibiotics. 

d. Enhances immune function—enhances the ability of neutrophils to kill 
bacteria through oxygen dependant reactions. 


~ 


о 


384 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


4. Hematuria caused by malignancy must be ruled out prior to HBO. 

5. Absolute contraindications—concurrent cisplatin or doxorubicin 
treatment, untreated pneumothorax, and active viral infections. 

Relative contraindications—at risk for seizures (e.g. alcohol withdrawal, 
history of seizures), poorly controlled diabetes mellitus, emphysema with 
carbon dioxide retention, optic neuritis, glaucoma, pregnancy, high fever, 
active malignancy, history of sinus/ear surgery or infection, history of 
spontaneous pneumothorax, congenital spherocytosis, and claustrophobia. 
. Hemorrhagic cystitis from radiation 

a. 14 to 60 HBO sessions are typically administered. 

b. Severe bleeding resolves or improves in 70% of cases at 1-2 years of 
follow up. Long-term success rates appear to be lower because radiation 
continues to cause progressive damage after HBO. 

c. Recurrent bleeding after HBO is often caused by malignancy; therefore, 
complete re-evaluation of hematuria is recommended in this setting. 
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Intravesical Formalin 

. Formalin hydrolyzes proteins and coagulates tissues. 

2. Up to 10% formalin has been used, but a maximum concentration of 4% 
formalin has been advocated to minimize complications. Formalin is 
prepared by mixing formalin in distilled water. Formalin is a volume 
dilution of formaldehyde. [1% formalin = 0.37% formaldehyde]. 

. Before instillation 
a. Evacuate all clots out of the bladder before instilling formalin. 

b. Cystogram—a cystogram is required before each instillation. 
Intravesical formalin is contraindicated in the presence of extravasation 
or vesicoureteral reflux (severe complications have been reported when 
these findings are present). If reflux is present, the ureters may be 
occluded with Fogarty catheters. If a cystogram reveals no reflux while 
the Fogarty catheters are in place, formalin may be instilled. 

c. Formalin is painful and requires general or spinal anesthesia. 

4. Instillation—the initial dose is intravesical 1% formalin instilled passively 
by gravity through a Foley catheter. This catheter is placed on light traction 
during instillation to prevent urethral exposure to formalin. The bladder is 
usually filled to capacity, but a smaller volume may be used. The catheter 
is clamped and kept on light traction and the formalin is left in the bladder 
for approximately 10 minutes. After draining the formalin, the bladder is 
irrigated with a liter of distilled water or normal saline. A hematuria 
catheter is usually left in place until the hematuria resolves. 

. Resolution of hematuria usually occurs within 48 hours, but may take up to 
5 days. If bleeding persists, the concentration of formalin and the duration 
of instillation can be increased, but this increases the risk of complications. 

6. Intravesical formalin can cause severe bladder scaring. 
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Intravesical 1% Alum 

1. Alum is an astringent that causes protein precipitation over the bleeding 
surface, which induces clotting. 

2. 1% alum is prepared by mixing 10 grams of aluminum potassium sulfate 
(or aluminum ammonium sulfate) per liter of distilled water. 

3. Before instillation 
a. Evacuate all clots out of the bladder before starting alum. 
b. Alum can be given even when there is vesicoureteral reflux. 
c. Alum is not painful, and thus can be given without anesthesia. 

4. Instillation 
a. The maximum dose is continuous intravesical irrigation with 1% alum at 

300 cc per hour (i.e. 3 grams per hour). 
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b. Alum can be absorbed systemically; therefore, use it cautiously in 
patients with renal insufficiency. Consider monitoring aluminum levels 
and either potassium or ammonia levels (depending on which solution is 
used). If symptoms develop (e.g. mental status changes, arrhythmia, 
etc.), stop the irrigation and check serum levels of these substances. 

c. A hematuria catheter is usually left in place until the hematuria resolves. 

5. Once therapy is started, hematuria usually resolves in 3-4 days. 
6. Intravesical alum does not cause major bladder scaring. 


Intravesical Silver Nitrate (0.5% to 1% in water) 
1. Silver nitrate causes protein precipitation, which induces clotting. 
2. Mix silver nitrate in water—if saline is used, the silver will precipitate out 
of solution. 

. Before instillation 

a. Evacuate all clots out of the bladder before instilling silver nitrate. 

b. Cystogram—a cystogram is required before each instillation. 
Intravesical silver nitrate is contraindicated in the presence of 
extravasation or vesicoureteral reflux (severe complications have been 
reported when these findings are present). If reflux is present, the ureters 
may be occluded with Fogarty catheters. If a cystogram reveals no reflux 
while the Fogarty catheters are in place, silver nitrate may be instilled. 

c. Silver nitrate is painful, and requires general or spinal anesthesia when 
high concentrations (> 0.5%) are used. 

Instillation—silver nitrate is instilled passively by gravity through a Foley 

catheter. This catheter is placed on light traction during instillation to 

prevent urethral exposure to silver nitrate. The catheter is clamped and 
kept on light traction and the silver nitrate is left in the bladder for 
approximately 15 minutes. After draining the silver nitrate, the bladder is 
irrigated with a liter of normal saline. A hematuria catheter is usually left 
in place until the hematuria resolves. 

5. Resolution of hematuria usually occurs within 48 hours. 

6. Intravesical silver nitrate can cause severe bladder scaring. 


WwW 


> 


Intravesical Agents Used to Stop Bleeding from the Bladder 


Intravesical | Causes | Anesthesia Causes Bladder 
Agent Pain 


Required Scaring 
Formalin Yes 
VUR = vesicoureteral reflux 
* Anesthesia may not be required when using a low concentration (< 0.5%). 


Can be given 
with VUR 
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UROLITHIASIS 


General Information 
1. 90% of kidney stones are radio-opaque. 
2. A metabolic etiology can be found in > 9796 of patients with stones. The 
most common metabolic abnormality in stone formers is hypercalciuria. 
3. The most common stone in industrialized countries is calcium oxalate. 
4. The most common cause of urolithiasis is dehydration. 


Stone Composition 
1. See table on page 388 for a comparison of stone types. 
2. Calcium oxalate stones 
a. Calcium oxalate is the most common renal and bladder stone in adults, 
children, intestinal bypass, inflammatory bowel, and renal failure. 
b. Most common cause—dehydration. 
c. Characteristics—forms in urine with a wide range of pH, radio-opaque, 
extremely difficult to dissolve. 
3. Calcium phosphate stones 
a. Calcium phosphate stones are more common in patients with 
hyperparathyroidism, type 1 renal tubular acidosis, medullary sponge 
kidney, and carbonic anhydrase inhibitor use. 
b. Characteristics—forms in alkaline urine, radio-opaque. 
4. Uric acid (urate) stones 
a. Patients with uric acid stones usually have normal serum and urine uric 
acid levels. 
b. Most common cause— dehydration. See also Hyperuricosuria, page 396. 
c. Characteristics —forms in acidic urine (usually pH < 6.0), radiolucent, 
dissolves with urinary alkalization (see Dissolution, page 408). 
5. Magnesium ammonium phosphate (also called struvite or triple phosphate) 
a. Most staghorn calculi are composed of struvite. 
b. Most common cause—urinary tract infection (UTI). 
c. Characteristics—forms in alkaline urine, radio-opaque, dissolves with 
urinary acidification (see Dissolution, page 408). 
6. Cystine 
a. Cause—cystinuria (usually homozygotes), see page 399. 
b. Characteristics —forms in acid urine, radio-opaque, dissolves with 
urinary alkalization. 
7. Matrix stones 
a. Most common cause—urinary tract infection (often from Proteus). 
b. Characteristics—forms in alkaline urine, radiolucent. 
8. Ammonium acid urate 
a. Common causes—intestinal malabsorption (e.g. laxative abuse, 
ileostomy, inflammatory bowel disease), UTI, phosphate deficiency. 
b. Characteristics—radiolucent. 
9. Protease inhibitor stones—e.g. Indinavir (Crixivan®), nelfinavir. 
a. Cause—stones are formed from precipitated drug. 
b. Characteristics—radiolucent and not visible on non-contrast CT scan, 
forms in urine with pH > 5.0. 
c. Acidifying the urine to prevent or dissolve these stones is not practical 
because of the extremely low pH required. 
10. Hard stones—calcium oxalate monohydrate and cystine stones are very 
hard, and they can be resistant to ESWL and pulsed (coumarin) dye laser. 
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Etiology of Urolithiasis 
Summary of Etiologies (Risk Factors for Urolithiasis) 
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Anatomic—urinary obstruction and stasis increase the risk of urolithiasis. 

Urine chemistry—including pH and the presence of crystal inhibitors and 

crystal promoters. Abnormalities include hypercalciuria, hypocitraturia, 

hyperoxaluria, hyperuricosuria, hypomagnesiuria, and xanthinuria. 

Low urine volume (from low oral intake of fluid) 

Diet 

a. Potential renal acid load (PRAL)—foods with a high PRAL increase the 
risk of calcium stone formation mainly because they generate circulating 
acid that reduces urinary citrate. Cheese and egg yolks have a high 
PRAL (and thus increase stone risk). Fruits and vegetables have a low 
PRAL (they actually have a negative PRAL, which means fruits and 
vegetables may reduce stone risk). 

b. High sodium intake increases the risk of urolithiasis by increasing 
urinary calcium and decreasing urinary citrate. 

c. Low fiber diet—appears to increase the risk of urolithiasis. 

d. High oxalate diet—increases the risk of oxalate containing stones. 

е. Carbonated drinks that contain phosphoric acid— increases the risk of 
urolithiasis. 

Hypokalemia—causes an intracellular acidosis. 

Disease states 

a. Obesity 

. Diabetes mellitus 

. Hypertension 

d. Gout 
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e. Metabolic acidosis 

f. Type I renal tubular acidosis (RTA)—see page 401. 

g. Sarcoidosis—granulomas convert 25-hydroxyvitamin D to 
1,25-dihydroxyvitamin D, resulting in hypercalciuria. Steroids often 
correct the hypercalciuria. 

Cystinuria—see page 399. 

Inflammatory bowel disease—see Hyperoxaluria, page 399. 

Chronic diarrhea 

. Primary hyperparathyroidism—see page 397. 

Medullary sponge kidney—up to 20% have calcium urolithiasis, often 
composed of calcium phosphate. 

m.Adult polycystic kidney disease—up to 20% have urolithiasis. 
Urinary tract infection—see page 390. 

Sedentary lifestyle—increases bone resorption, and raises urine calcium. 
Certain medications—see page 390. 


Inhibitors of Crystallization 


Т. 


2: 


Organic 
a. Citrate—decreases calcium stone formation by 
* Complexing with calcium and lowering calcium saturation. 
* Directly inhibiting calcium crystallization. 
b. Urea—decreases uric acid stone formation by increasing the solubility 
of uric acid. Urea has no influence on calcium stone formation. 
c. Others include nephrocalcin, Tamm-Horsfall protein, calgranulin, 
glycosaminoglycans, bikunin, and uropontin (a form of osteopontin). 
Inorganic 
a. Pyrophosphate—there is no way to increase pyrophosphate in the urine. 
b. Magnesium—increases solubility of calcium, phosphate, and oxalate. 
c. Trace elements, especially zinc. 
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How Urinary Tract Infection (UTI) Increases Stone Risk 

1. UTI causes hypocitraturia (low urine citrate increases stone risk). 

2. Urease producing organisms split urinary urea into ammonia and 
bicarbonate, which alkalizes the urine and increases the risk of stones 
formed in alkaline urine, especially struvite. 

a. Organisms that typically produce urease: Proteus, Klebsiella, Serratia, 
Staphylococcus, Morganella, Providencia, Enterobacter. 

b. E. Coli, Pseudomonas aeruginosa, and Enterococcus usually do not 
produce urease. 

3. UTI may decrease ureteral peristalsis. 

4. Stones often associated with UTI—struvite, matrix, carbonate apatite, and 
ammonium urate. 


How Acidosis Increases Stone Risk 
1. The following types of acidosis may exist. 
a. Systemic acidosis—extracellular with or without intracellular acidosis. 
b. Intracellular acidosis—caused by hypokalemia. When serum potassium 
decreases, intracellular potassium diffuses out of cells. To balance 
electrical potential, the potassium that exits the cell is exchanged for 
hydrogen that enters the cell. This leads to an intracellular acidosis. 
2. Acidosis causes the following changes in urinary composition. 
a. Increased urine calcium 
b. Increased urine phosphate 
c. Decreased urine citrate 
3. Prolonged acidosis causes bone demineralization, which increases calcium 
delivery to the kidney and results in hypercalciuria. 
4. If acidosis is from dehydration (such as in chronic diarrhea), the low urine 
volumes contribute to stone formation. 


How Urine pH Affects Stone Risk 

1. Stones that form in acid urine 
a. Amino acid stones (e.g. cystine, leucine, and tyrosine) 

b. Uric acid (these stones usually form in urine with pH « 6.0) 

2. Stones that form in alkaline urine 
a. Matrix 
b. Stones than contain phosphate, carbonate, or ammonia—e.g. magnesium 

ammonium phosphate (struvite), calcium phosphate, calcium carbonate. 

3. Stones that form over a wide range of urine pH 
a. Calcium oxalate 
b. Hippuric acid 

Medications That May Induce Urolithiasis 

1. Vitamin C—metabolized to oxalate. A dose of 1000 mg daily increases 
urinary oxalate by 20-60%. 

2. Vitamin D (high doses)—increases calcium absorption, which increases 
the calcium delivered to the kidney. 

3. Triamterene—precipitates in the urine and forms radiolucent stones. 

4. Protease inhibitors—Indinavir (Crixivan®) and nelfinavir precipitate in the 
urine and form stones composed of the protease inhibitor itself. These 
stones are radiolucent and are not seen on x-rays or non-contrast CT scan. 

5. Furosemide—increases calcium excretion in the urine. 

6. Acetazolamide—this carbonic anhydrase inhibitor creates a renal tubular 
acidosis, and increases the risk of calcium stones. However, it can be used 
to prevent uric acid and cystine stones (when citrate does not adequately 
alkalize the urine, adding acetazolamide will increase the urine pH). 

. Topiramate—stones are typically composed of calcium phosphate. 
Zonisamide 
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Metabolic Evaluation 


1. Patients with any of the following characteristics are designated as “high 
risk" for developing recurrent stones or complications from stones. 

a. Large stone burden (large or multiple stones) 

b. Recurrent stone formers 

c. Nephrocalcinosis 

d. Pediatric stone formers 

€. Uncommon stone composition (e.g. cystine, uric acid, etc.) 

f. Stones arising from urinary infection (e.g. struvite) 

g. Family history of stones 

h. Medical, genetic, or anatomic conditions that increase stone risk (e.g. 
gout, Crohn's, cystinuria, hyperparathyroidism, sarcoidosis, polycystic 
kidney disease, renal tubular acidosis, medullary sponge kidney, etc.) 

i. Solitary kidney 

j. Professions such as pilots, bus drivers, truck drivers, etc. (stone pain 
while these people are working can cause danger to others). 

. Perform the metabolic work up at least one month after obstruction has 
resolved, stents have been removed, and infection has been treated. 

. Initial basic metabolic work up—all patients with urolithiasis should have 
an initial basic metabolic work up, which includes 
a. History and physical exam—ask about diet, fluid consumption, urinary 

infections, medications, prior urolithiasis, family history of urolithiasis. 

b. Analyze the composition of any recovered stones. 

c. Urinalysis including pH (urine culture as indicated). 

d. Serum chemistries including sodium, potassium, chloride, bicarbonate, 
uric acid, calcium, and creatinine. If serum calcium is elevated or stone 
composition is predominantly calcium phosphate, obtain a serum intact 
parathyroid hormone (PTH) level. 

. If the initial basic evaluation shows normal serum chemistries and the 
patient is not "high risk," suggest dietary modifications (see page 392). 

. If the patient is “high risk", desires evaluation, or has an abnormal serum 
chemistry test, then obtain one or two 24-hour urine tests on a random diet. 
Then, obtain a 24-urine test after the patient has been on a stone prevention 
diet for at least one week. If the prevention diet does not resolve the 
metabolic stone risks, medications may be required. 

. Follow up—obtain a 24 hour urine 2-6 months after starting dietary or 
pharmacologic prevention. When metabolic stone risks are controlled, 
consider monitoring 24 hour urine every 12 months. 

- 24-hour urine should include (at a minimum) measurement of pH, total 
volume, calcium, oxalate, citrate, uric acid, sodium, potassium, and 
creatinine. Other analyses may be obtained at the clinicians discretion. 

a. If the qualitative cystine is normal on the first 24-hour urine, further 
cystine testing is not necessary. 

b. Incomplete collection of urine is probably present when the 24 hour 
excretion of urinary creatinine is abnormally low. If the urine collection 
appears incomplete, repeat the 24 hour urine and instruct the patient on 
proper collection. 
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Normal Urinary Creatinine Excretion 
per 24 hours (mg/kg/day) 
14-26 

11-20 
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Prevention & Treatment of Metabolic Disorders 


General Recommendations for Stone Prevention 
1. Oral fluid intake sufficient to produce at least 2.5 liters of urine per day— 

the ideal oral fluids have a high citrate content (such as lemonade or 

orange juice). Minimize intake of carbonated drinks that contain 
phosphoric acid (e.g colas). 

2. Low sodium diet (< 100 meq/day or < 2300 mg/day)—low sodium diet 
decreases urinary calcium and increases urinary citrate. 

3. Reduce potential renal acid load (PRAL)—intake of food with a high 
PRAL will produce an acidosis that increases stone risk mainly by 
reducing urinary citrate (see page 390). Decreasing intake of foods with a 
high PRAL can reduce stone risk. 

a. Low intake of non-dairy animal protein (meat)—limit intake to 0.8-1.0 
grams of protein per kg body mass per day. 

b. Low intake of cheese and egg yolks. 

c. High intake of fruits and vegetables. 

4. Low oxalate diet 

5. Moderate calcium intake (1000-1200 mg/day)——risk of stone formation 
increases when oral calcium intake is either too low or too high. 

6. Avoid high doses of vitamin C (> 500 mg) and vitamin D. 

7. High fiber diet—fiber intake may reduce stone risk. A good source of fiber 

is fruits and vegetables (which also have a low PRAL). 

8. Weight loss in obese patients—obesity increases the risk of urolithiasis. 

Oral Medications Used in To Prevent Urolithiasis 
1. Oral citrate or bicarbonate (urinary alkalinizers) 

a. Citrate and bicarbonate prevent stones by correcting acidosis, 
increasing urine pH, and increasing urinary citrate. The effect of oral 
citrate arises mainly from its conversion to bicarbonate by the liver, and 
not from direct delivery of citrate to the kidney. 

b. Potassium citrate (K citrate) is the preferred urinary alkalinizer for 

preventing calcium oxalate urolithiasis. 

i. K citrate appears to be more effective than either sodium citrate or 
sodium bicarbonate for prevention of calcium containing urolithiasis 
because potassium reduces urinary calcium (by resolving 
intracellular acidosis) while sodium increases urinary calcium. 

ii. K citrate has more efficacy data than other alkalinizers. 

. In patients with renal insufficiency or at risk for hyperkalemia, sodium 

bicarbonate is preferred over potassium citrate. 

Potassium citrate (K citrate) 

i. Side effects include hyperkalemia, peptic ulcers, diarrhea, and 
metabolic alkalosis. Use carefully in patients with renal insufficiency, 
uncontrolled diabetes mellitus, peptic ulcers, delayed gastric 
emptying, and those taking potassium sparing diuretics. 

ii. Adult dose = potassium citrate 20 meq po BID to TID. Titrate based 
on urine pH. 

. Sodium citrate 

i. Side effects include hypernatremia, diarrhea, fluid retention, 
hypertension, edema, and metabolic acidosis. 

ii. Adult dose = sodium citrate (Bicitra?)—10-30 meq po BID to QID 
(each ml of solution yields 1 meq sodium and 1 meq bicarbonate). 
[240 ml bottle: 500 mg sodium citrate dihydrate and 334 mg citric 
acid monohydrate per 5 ml]. 

iii. К citrate is often preferred over sodium citrate because the sodium 
load can increase the risk of stone formation. 
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2. Thiazide 
a. Thiazides increase reabsorption of calcium in the proximal and distal 
tubules of the nephron and inhibit sodium reabsorption in the distal 
tubules. Thiazides also cause hypokalemia and metabolic alkalosis. 

. Thiazides prevent stone formation by decreasing urinary excretion of 
calcium and by correcting acidosis. A low sodium diet enhances the 
hypocalciuric effect of thiazides. 

c. Thiazides contribute to stone formation by causing hypokalemia (so, 

they are usually given with potassium citrate or potassium chloride). 

d. Thiazides have a declining therapeutic effect on absorptive 
hypercalciuria, but a sustained effect on renal leak hypercalciuria. 

. Adult dose — hydrochlorothiazide 25-50 mg po q day or BID [Tabs: 25, 
50, 100 mg]. Pediatric dose = hydrochlorothiazide 1 mg/kg/day divided 
BID [solution: 5 mg/5 ml]. 

. Side effects—include hypokalemia, weakness, fatigue, and erectile 
dysfunction. Fatigue and weakness can be minimized by starting at a 
low dose and titrating the dose upward. 

. Allopurinol 
a. Allopurinol decreases serum uric acid by inhibiting xanthine oxidase, 

which converts hypoxanthine to xanthine, and xanthine to uric acid. 

b. Allopurinol prevents uric acid stones only when hyperuricosuria is 
present. Allopurinol prevents calcium oxalate stones only when 
hyperuricosuria occurs with normal urine calcium. Allopurinol prevents 
stones even when the serum uric acid not elevated. 

c. It may cause xanthinuria and xanthine stones (which are radiolucent). 

d. Allergic reactions to allopurinol occur more often if used with a thiazide. 

€. Adult dose = allopurinol 300 mg po q day [Tabs: 100, 300 mg] 

4. Magnesium 
a. Be cautious when giving magnesium to patients with renal insufficiency. 

b. May be useful in patients with hypomagnesiuria and calcium stones. 

c. The main side effect is diarrhea. Titrate the dose to prevent diarrhea. 

d. Magnesium is used with cellulose sodium phosphate, see page 398. 

е. Dose—see Hypomagnesiuria, page 400. 

. Pyridoxine (vitamin B6) 

a. Used to treat primary hyperoxaluria (see Hyperoxaluria, page 399). 

b. Given with thiols to prevent neurologic side effects (see page 399). 

c. Adult dose = pyridoxine 25-50 mg po q day [Tabs: 25, 50, 100 mg]. 
Pediatric dose — pyridoxine 1-2 mg/kg/day po q day. 

. Acetohydroxamic acid (Lithostat®) 

a. Acetohydroxamic acid (AHA) inhibits urease. It reduces the growth of 
struvite stones, but does not reduce recurrence rate. Treat UTI 
concurrently. AHA is generally restricted to patients with residual or 
recurrent struvite stones after surgical therapies have been exhausted. 

b. Side effects—nausea/vomiting, anorexia, tremor, anxiety, headache 
(30%), hemolytic anemia (15%), alopecia (rare), deep venous 
thrombosis (rare), rash after drinking alcohol. 

c. Do not use AHA if serum creatinine > 2.5 (it will not be not excreted). 

d. Check complete blood count, reticulocyte count, and liver function tests 
after 2 weeks of treatment and at least every 3 months during treatment. 

е. Adult dose: see page 749. 

. Cellulose sodium phosphate and orthophosphate—see Absorptive 
Hypercalciuria, page 398 

8. Cholestyramine—see Hyperoxaluria, page 399. 

9. Thiols (Thiola® and D-Penicillamine)—see Cystinuria, page 399. 
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Low Urine Volume (Especially < 2 liters/day) 


|. 
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Low oral fluid intake (causing low urine volume) increases stone risk. 
Treatment—oral fluid intake (ideally > 2.5 liters per day). 


Hyperuricosuria (Urinary Uric Acid > 600 mg/day) 
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Characteristics of stone disease associated with hyperuricosuria 

a. High urine uric acid level. 

b. Hyperuricosuria increases the risk of both calcium oxalate and uric acid 
stones. 

c. Urine pH « 5.5 in absence of other causes of acidosis. 


. Causes of hyperuricosuria 


a. Gout 

b. Lesch-Nyhan disease—defect in HGPRT enzyme. 

c. Myeloproliferative disorders 

d. Chemotherapy—results in massive cellular destruction. 

e. Glycogen storage diseases 

f. Chronic diarrhea—results in acid urine and low urine output. 
g. Excessive oral intake of purine rich foods. 

h. Uricosuric medications—salicylates, probenecid. 


. Mechanism of stone formation 


a. Urate crystals can serve as a nidus for the formation of calcium or urate 

stones (a process called nucleation). 

b. Uric acid antagonizes naturally occurring macromolecular inhibitors of 

calcium stone formation. 

Treatment 

a. Treat obstructing stones accordingly. 

b. Eliminate possible causes (e.g. treat diarrhea). 

c. Diet changes—moderate sodium restriction, hydration, and low purine 

diet (decrease red meat, poultry, and fish). 

d Because patients on chemotherapy cannot afford to lose any kidney 
function from an obstructing stone, allopurinol is often started before 
chemotherapy to prevent formation of uric acid stones. 

. Medications used to prevent recurrent stones 
i. In patients with calcium oxalate stones, normal urine calcium, and 
hyperuricosuria, start allopurinol (adult dose — allopurinol 300 mg po 
q day) and/or alkalize the urine to pH > 6.5 with potassium citrate. 

. In patients with uric acid stones and hyperuricosuria, first line 
therapy is alkalinization of the urine to pH 7 6.5 with potassium 
citrate. If this fails to alkalinize the urine or uric acid stones still 
recut, start allopurinol. 

f. To dissolve existing uric acid stones—see page 408. 
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Hypocitraturia (Urinary Citrate < 300 mg/day) 


1. 


2. 


3. 


Causes of hypocitraturia 

a. Acidosis 

b. Hypokalemia— causes an intracellular acidosis. 

c. Urinary tract infection (UTI) 

Mechanism of stone formation 

a. Citrate complexes with calcium and inhibits calcium crystallization. If 
urinary citrate is low, calcium stones are more likely to form. 

b. Acidosis decreases citrate in the urine and increases calcium and 
phosphate in the urine. These all contribute to stone formation. 

c. Hypomagnesiuria is associated with hypocitraturia in 66% of cases. 

Treatment—potassium citrate (corrects both acidosis and hypokalemia, 

and alkalizes the urine). 
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Hypercalciuria (Urinary Calcium > 200 mg/day) 


Intestinal 
Calcium 
Calcium | Absorption 


Parathyroid- 
T та) T TQ) ошу 
N TQ) T T2) Low Na Diet, 
Thiazide, 


Type of 


Hypercalciuria | Calcium алана 


Resorptive 


Т = increased from normal N 7 no change from normal 
{ = decreased from normal K — potassium; Na — sodium 


(1) = primary change (i.e. a primary effect of the disease) 
(2) = secondary change (i.e. a response to the primary problem) 


Renal Hypercalciuria 


Renal Ca leak: Hypercalciuria, which causes an increase 
l reabsorption of Cain | > in PTH and Vitamin D that keeps 
kidney serum Ca normal 
{ 
Y circulating Са 
+ 
T PTH secretion >| Та release | 
Кот Бопе T Ca load 
ди delivered to 
1 1,25-OH Vitamin D | >| | Са absorption | , = 
from intestine 


Ca = Calcium; PTH = parathyroid hormone 
1. Primary defect—impaired renal tubular reabsorption of calcium. 
2. Treatment 
a. Thiazide—corrects the renal calcium leak by decreasing urinary 
excretion of calcium (this effect begins in 2-3 days and is sustained). 
b. Low sodium diet—a low sodium diet enhances the hypocalciuric effect 
of thiazides. 
c. Potassium—prevents hypokalemia caused by thiazide. 
d. Low calcium diet is not warranted because it may exacerbate the 
hyperparathyroid state. 


Resorptive Hypercalciuria (Primary Hyperparathyroidism) 


Т PTH secretion | 5 Tess — Т Ca load 
+ delivered to 
1 1,25-OH Vitamin D T Ca absorption тре 
from intestine 
J 
Ca = Calcium; Hypercalciuria, but the urinary excretion of Ca 
PTH = parathyroid hormone = not enough to reduce sadi Ca to normal 


1. Primary defect—/hypersecretion of PTH. 
2. Calcium oxalate and calcium phosphate stones are typically formed. 
3. Treatment—parathyroidectomy. 
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Absorptive Hypercalciuria 


= Calcium; 
Т intestinal Ca absorption PTH - parathyroid hormone 
4 
Т circulating Ca > Т Ca delivery to kidney 
у 
| PTH secretion 
i 
|l proximal tubule Ca Hypercalciuria that maintains 
reabsorption in kidney a normal serum calcium 


1. Primary defect—excess intestinal absorption of calcium. 
2. Types of hypercalciuria and treatment 

Hypercalciuria occurs if 
dietary calcium intake is 
None | Low | High Ca 


О S pep 9*9 
3 (| = | = [= | ји еј Ww ] 
а | | а аә 3 


T = Increased from normal Х = No change from normal; Ca = Calcium 
У = Decreased from normal + = Yes; – = №; PO4 = phosphate 
* Renal leak of phosphate stimulates overproduction of 1,25-OH vitamin D. 

Ф Thiazide (with oral potassium and а low sodium diet)—a thiazide is the first 
line therapy for absorptive hypercalciuria because it is effective, cheap, and 
you can use it in patients at risk for bone loss. In fact, thiazides induce an 
increase in bone density. The therapeutic effect of thiazides in absorptive 
hypercalciuria is not sustained (they lose effectiveness after approximately 6 
months). If you stop thiazides for a while and then restart them, they will be 
effective for another 6 months. If necessary, you can alternate 6 months of 
thiazide followed by 6 months of CSP to avoid risks of prolonged CSP 
treatment (including bone loss). 

© Cellulose sodium phosphate (CSP)—a non-absorbable oral resin that binds 
calcium in the gut and prevents calcium absorption. CSP is used only in 
type I absorptive hypercalciuria. 

a. CSP may cause a negative calcium balance, so it is contraindicated in 
patients with bone loss (e.g. osteoporosis) and in patients at risk for bone 
loss (postmenopausal women, growing children, steroid use). 

b. CSP is contraindicated in patients with poor renal function because it 
provides a large phosphate load. 

c. CSP binds magnesium in the gut, so check serum magnesium levels 
and/or give a magnesium supplement. 

d. CSP increases oxalate absorption, which can increase the risk of calcium 
oxalate stones. Therefore, administer CSP with a low oxalate diet. 

e. CSP causes gastrointestinal upset if not taken with meals and can cause 
diarrhea. If diarrhea occurs, reduce the dose. 

f. Adult dose = cellulose sodium phosphate 5 gm po BID or TID. 

© Low calcium diet, low sodium diet, high fluid intake to keep urine output 
7 2 liters per day. 

€ Orthophosphate—inhibits 1,25-OH vitamin D synthesis, which ultimately 
results in decreased urinary calcium excretion. Orthophosphate is 
contraindicated in patients with poor renal function (because of its high 
phosphate content) and with struvite stones (increases the risk of struvite 
stones). Its main side effect is diarrhea. Adult dose — phosphate 500 mg (e.g. 
K-Phos™ Neutral two tablets) po TID or QID. 
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Hyperoxaluria (Urine Oxalate > 45 mg/day) 

1. Urinary oxalate has two sources 

* Liver—80% of serum oxalate is synthesized by the liver. 

* Dietary—20% arises from intake of oxalate or vitamin C. 

. Causes of hyperoxaluria 

a. Dietary intake of oxalate (e.g. beets, spinach, chocolate/cocoa, liver, tea, 
peanuts, rhubarb, strawberries, potatoes) or its precursors (vitamin C). 

b. Pyridoxine (vitamin B6) deficiency—pyridoxine is a cofactor for 
alanine-glyoxalate aminotransferase (AGT), a liver enzyme that 
metabolizes oxalate. 

c. Primary hyperoxaluria—a defect in the AGT enzyme causes excess 
oxalate release by the liver. Oxalate deposition in the kidneys causes 
renal failure by age 20 in 90% of these patients. Many patients also 
develop urolithiasis and/or nephrocalcinosis. A young patient with renal 
failure and either urolithiasis or nephrocalcinosis should be evaluated 
for primary hyperoxaluria with a 24 hour urinary oxalate. When primary 
hyperoxaluria is suspected, a liver biopsy will confirm the diagnosis. 

d. Enteric hyperoxaluria— Crohn's disease, ileal resection, and jejuno-ileal 
bypass can cause fat malabsorption. The unabsorbed fat in the intestinal 
lumen causes increased oxalate absorption by 
* Chelating calcium—less calcium is available to bind to oxalate; 

therefore, oxalate is more freely absorbed. 
* Increasing colonic permeability to oxalate—colonic exposure to fat 
and bile acids increases oxalate absorption. 
Chronic diarrhea from the states listed above can cause dehydration and 
hypokalemic metabolic acidosis, which reduces urinary citrate levels. 
Low urine citrate, low urine volumes from dehydration, and high urine 
oxalate all increase the risk of urolithiasis. 
. Treatment of primary hyperoxaluria 

а. Primary hyperoxaluria is treated with pyridoxine 25-50 mg po q day to 
QID, low oxalate diet, and fluid intake. 

b. Lumasiran is an FDA proved medication that is used to lower urinary 
oxalate levels in patients with type 1 primary hyperoxaluria. This drug 
targets the НАОІ messenger RNA, which reduces the levels of the 
glycolate oxidase enzyme. Lower levels of the glycolate oxidase enzyme 
leads to less oxalate production. 

c. Liver transplant (corrects the enzyme defect) and renal transplant (for 
renal failure) may be required. 

4. Treatment of enteric hyperoxaluria 
a. Treat the underlying cause (e.g. dietary excess, Crohn's, etc.). 

b. If the patient has diarrhea, give an anti-diarrhea drug. 

c. Increase fluid intake. 

d. Low oxalate, low fat diet—low fat prevents increased oxalate uptake. 

e. Oral calcium supplement during meals to saturate oxalate and prevent 
oxalate uptake. Aluminum antacids have the same effect. Avoid using 
cheese to increase oral calcium intake (it has a high renal acid load). 

f. Cholestyramine 12 gm po daily divided TID or QID (adult dose)— 
chelates bile acids, preventing them from increasing colonic oxalate 
permeability. It does not cause a sustained reduction in urinary oxalate. 

Cystinuria (Urinary Cystine > 30 mg/day) 

1. Cystinuria is an autosomal recessive defect that impairs renal reabsorption 
of 4 amino acids (cysteine, ornithine, lysine, arginine), leading to elevated 
urinary cysteine. In the urine, cystine forms when two cysteine molecules 
join via a disulfide bond (cystine is a cysteine-cysteine complex). 

2. Urolithiasis is the only known pathology of cystinuria. 
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3. The diagnosis is made by a positive cyanide nitroprusside test. Family 
members should be screened with the cyanide nitroprusside test. 

4. Heterozygotes usually have urinary cystine « 400 mg/day and usually do 
not form cystine stones. Homozygotes usually have urinary cystine > 400 
mg/day and usually do form cystine stones. 

5. Methionine is the major dietary precursor of cysteine. 

6. Cystine stones form in acid urine and may form staghorns. 

7. Cystine crystals are hexagon shaped (see page 388). 

8. Prevention 

a. Oral hydration—this reduces the solubility of cystine. 

b. Low sodium diet—this decreases cysteine excretion by the kidney. 

c. Low methionine diet—this decreases cysteine production. Minimize 
intake of animal protein (meat), eggs, wheat, milk, and cheese. 

d. In patients who form stones or who have urine cystine > 300 mg/day, 
alkalize the urine to pH > 7.5 with oral potassium citrate. Oral sodium 
bicarbonate can also be used, but the high sodium intake increases 
cysteine excretion. If alkalization fails to prevent stones, try thiol 
therapy (adjust the medications to keep urinary cystine < 250 mg/day). 

Treatment 

a. Large or obstructing stones should be managed in the usual fashion. 
Cystine stones can be resistant to ESWL and pulsed (coumarin) dye 
laser. Dissolution is typically used as an adjunct to standard treatment. 

b. Small non-obstructing stones can be dissolved. 

c. Dissolution—alkalize the urine to pH > 7.5 (preferably with oral 
potassium citrate). Rarely, dissolution is achieved by irrigating the 
urinary system with an alkalinizing agent. See Dissolution, page 408. 

. Thiol therapy—these drugs form a disulfide bond with cysteine (creating a 

thiol-cysteine complex), which increases the solubility cysteine. 
a. Thiola® (tiopronin, mercaptopropionylglycine) 
і. Thiola and D-penicillamine have similar side effects, but Thiola has a 
lower risk of side effects. Thus, Thiola is preferred. 
ii. Dose: See page 751 (adults) and page 753 (children). 
b. D-penicillamine 
i. Dose: See page 748 (adults) and page 753 (children). 
ii. Side effects—can be minimized by starting at a low dose (then 
titrating the dose up) and by administering vitamin B6 (pyridoxine). 
Side effects include proteinuria/nephrotic syndrome, hematuria, 
hematologic (leukopenia, thrombocytopenia, anemia), nausea, 
vomiting, diarrhea, liver dysfunction, dyspnea, pulmonary infiltrates, 
hemoptysis, drug fever (usually occurs 2-3 weeks after starting 
therapy), skin rash, wrinkling of skin, neurologic (caused vitamin B6 
deficiency; prevented by giving vitamin B6 during therapy). 
c. Captopril—likely not effective. 
d. Every 3-6 months during thiol therapy, check liver function tests, serum 
albumin, complete blood count, 24 hour urine for protein and cystine, 
urinalysis, and urine pH. Consider checking a KUB every 6-12 months. 
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Hypomagnesiuria (Urinary Magnesium < 50 mg/day) 

1. Magnesium increases the solubility of calcium, phosphate, and possibly 
oxalate. Therefore, it inhibits calcium stone formation. 

2. Hypomagnesiuria is associated with hypocitraturia 66% of the time. 

3. Treatment—increase dietary magnesium or use a magnesium supplement 
(adult dose = magnesium oxide 140 mg po QID or 400-500 mg po BID 
[Caps: 140, 250, 400, 420, 500 mg], magnesium gluconate 500 mg po BID 
[Tabs: 500 mg]). Titrate the dose to prevent diarrhea. Use cautiously in 
patients with renal insufficiency. 
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Xanthinuria 
1. Xanthinuria may cause xanthine stones, which are radiolucent. 
2. Causes of xanthinuria 
a. Inherited deficiency in xanthine oxidase. 
b. Allopurinol (xanthine oxidase inhibitor). 
3. Treatment—low purine diet, stop allopurinol. Alkalization is not effective. 


High Urine Sodium (Urine Sodium > 200 meq/day) 
1, High sodium diet increases urinary calcium and decreases urinary citrate, 
which increases the risk of urolithiasis. 
2. A high urine sodium suggests that the patient has a high dietary intake of 
sodium. However, patients on loop diuretics or thiazide diuretics may have 
a high urine sodium despite low dietary sodium intake. 
3. Treatment—low sodium diet (< 100 meq/day ог < 2300 mg/day). 


Real Tubular Acidosis (RTA) Type 1 

1. Type 1 RTA is the only RTA associated with urolithiasis and is the most 

common form of RTA. 

2. Type 1 RTA is caused by impaired secretion of hydrogen ions in the distal 
nephron, which results in the inability to acidify the urine. In other words, 
the kidney is unable to adequately secrete acid in the urine. 

. Clinical manifestations 
a. Hyperchloremic metabolic acidosis—usually with serum bicarbonate 
(carbon dioxide) < 20 mmol/L. The acidosis can cause osteomalacia (see 
Bone Demineralization page 743). 

. Hypokalemia—may cause muscle weakness or paralysis. 

Urine pH consistently > 6.0 

. Urolithiasis—occurs in approximately 75% of patients with type 1 RTA. 
Stones are composed primarily of calcium phosphate, although calcium 
oxalate stones form as well. Stones are usually multiple and bilateral. 

e. Nephrocalcinosis 

f. Renal cysts—usually multiple and bilateral. 

4. Complete RTA— presents with urine pH consistently > 6.0, metabolic 
acidosis, and hypokalemia. 

. Incomplete RTA— presents with urine pH consistently > 6.0, but metabolic 
acidosis and hypokalemia are absent. An oral ammonium chloride loading 
test is often necessary to diagnose incomplete RTA. 

. Evaluation for suspected type 1 RTA 
a. Obtain a serum creatinine, potassium, chloride, and bicarbonate. 

b. Urinalysis—urine pH should be measured using the second voided 
morning urine after the patient has fasted overnight (the pH of the first 
morning void may be influenced by food eaten the day before). 

c. If incomplete RTA is suspected, an ammonium chloride loading test can 
confirm the diagnosis. RTA is present when urine pH is > 5.4 after oral 
intake of ammonium chloride (i.e. the kidney is unable to acidify the 
urine after an oral acid load). 

. Patients with calcium phosphate stones, nephrocalcinosis, bilateral stones, 
or multiple/recurrent stones should be evaluated for RTA. 

. Acidosis and hypokalemia increase the risk of stone formation by causing 

hypocitraturia, hypercalciuria, and hyperphosphaturia (see How Acidosis 

Increases Stone Risk, page 390). Hypocitraturia is probably the most 

important factor that leads to stone formation in type 1 RTA. 

Treatment—oral potassium citrate or bicarbonate (1-3 meq/kg/day for 

adults; children may require higher doses). These therapies reduce 

acidosis, hypokalemia, and the risk urolithiasis. 

10. Follow patients with KUB, serum bicarbonate, and serum potassium. 
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No Identified Metabolic Abnormality 
Potassium citrate can prevent calcium stones in patients with normal urine 
citrate. Thiazides can prevent calcium stones in patients with normal urine 
calcium. Therefore, patients with recurrent calcium stones despite normal 24 
hour urine testing may be treated with potassium citrate with or without a 
thiazide. 


Acute Upper Tract Stone Episode 


Presentation 

1. Urolithiasis may be asymptomatic. 

2. Symptoms often include flank/abdominal pain, nausea, and gross 
hematuria. Stones in the mid to distal ureter can cause ipsilateral testicle 
pain. Ureter stones near the ureteral orifice can cause voiding symptoms 
such as frequency and urgency. 

3. Urinalysis may show red blood cells, white blood cells, and/or crystals. 


Evaluation 

1. History and physical exam 

2. WBC with differential, urinalysis, BUN, creatinine, and electrolytes. If the 
patient is febrile, obtain a urine culture and sensitivity. 

3. Imaging of urolithiasis—see also Imaging of Urolithiasis (page 468) and 
Imaging of Urinary Tract Obstruction (page 467). 

a. Non-contrast studies—these studies may identify the stone, but they 
cannot determine if obstruction exists. 

i. KUB—a simple, rapid screening test, but it misses many stones. 

ii. Non-contrast abdominal & pelvic CT scan—non-contrast CT is the 
most accurate test to evaluate for the presence of urolithiasis. lt 
detects most radiolucent stones and screens for other causes of pain. 
Non-contrast CT detects almost all stones > 3 mm in size; however, it 
will miss approximately 15% of ureter stones < 3 mm in size and 
approximately 40% of renal stones < 3 mm in size. 

iii. Renal and bladder ultrasound—may identify hydronephrosis; but it 
will completely miss most ureteral stones (except some stones in the 
most proximal or distal aspect of the ureter). Doppler ultrasound may 
show an absent ureteral jet if the ureter is obstructed (a ureter jet is 
the bolus of urine that squirts from the ureter into the bladder). 

b. Contrast studies—these studies can determine whether ureteral 
obstruction exists, but some of them cannot identify the stone. 

i. Intravenous urogram (IVU)—obtain delayed films until the level of 
obstruction is seen. Oblique films help differentiate urologic from 
non-urologic calcifications (e.g. phleboliths). Stones are usually 
visible on IVU. 

ii. CT urogram—stones are usually visible on CT. 

iii. MR Urogram—stones are not well visualized on MRI. 

iv. If IV iodine is contraindicated, nuclear renal scan may be used to 
determine the presence of obstruction, but renal scan will not identify 
the stone. 

4. For evaluation and treatment of pregnant women, see page 489. 

5. In non-pregnant adults, non-contrast CT is usually the first study obtained 
when urolithiasis is suspected. 

6. In children, renal and bladder ultrasound is the recommended initial study 
when urolithiasis is suspected. If ultrasound is inconclusive, perform 
KUB. Low dose CT scan is used only when ultrasound and KUB are 
inconclusive. 
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Indications for Prompt Intervention 
1. Prolonged complete or high grade unilateral urinary obstruction. 
2. Any degree of bilateral urinary obstruction. 
3. Any degree of urinary obstruction in a solitary kidney. 
4. Any degree of urinary obstruction with urinary infection or sepsis. 
5. Any degree of urinary obstruction with a rising creatinine. 
6. Inability to tolerate oral intake because of severe nausea or vomiting. 
7. Severe pain not controlled by oral analgesics. 
Changes in the Kidney & Ureter During Continuous Ureteral Obstruction 
1. Within 24 hours: 


Hours After 


Ipsilateral Ipsilateral Contralateral 

Obstruction Intra-ureteral Renal Renal 
Pressure Blood Flow Blood Flow 

0-1.5 Increased 


T550 


* Reduced blood flow can increase renin release and generate hypertension. 

2. After 3 days—hypertrophy of the ureteral musculature begins. 

3. After 2 weeks—ureteral scarring and fibrosis begin. 

4. After 1 month—permanent ipsilateral renal damage is thought to start 
occurring after approximately one month of continuous complete ureteral 
obstruction. For most cases of a passing ureter stone, continuous complete 
obstruction is unlikely (obstruction is typically intermittent). 


Treatment of Urolithiasis 


General Concepts 

1. Urinary tract infection (UTI) should be adequately treated before 
attempting to the eliminate the stone. 

2. A patient presenting with urosepsis and an obstructing stone requires 
antibiotics and urgent decompression of the collecting system (ureter stent 
and/or nephrostomy tube). Some physicians prefer a nephrostomy tube in 
severely ill patients because it can be done under local anesthesia (whereas 
stent placement often requires general anesthesia). The stone is treated 
after the infection resolves. 

. If the surgeon encounters purulent urine during an endoscopic procedure, 
then abandon treatment of the stone, culture the purulent fluid, place a 
ureteral stent and/or nephrostomy tube (and perhaps a urethral catheter), 
and treat with antibiotics. The stone is treated after the infection resolves. 

4. Imaging before treatment 

a. Percutaneous nephrolithotomy (PCNL)——obtain a non-contrast CT 
before PCNL. Accurate assessment of the stone burden and the 
retroperitoneal anatomy is crucial for effective and safe PCNL. 

b. Extracorporeal shock wave lithotripsy (ESWL) or ureteroscopy—plain 
x-ray (e.g. KUB), ultrasound, and/or CT scan may be used for treatment 
planning before ESWL or ureteroscopy. 

i. CT scan provides superior anatomic and stone-related information; 
however, it associated with greater exposure to ionizing radiation. 

ii. Non-contrast CT scan may be used to help determine if the patient is 
a good candidate for ESWL. ESWL is more likely to be successful if 
the stone Hounsfield units are « 1000 and when skin-to-stone 
distance is < 10 cm. If the patient's CT scan does not meet these 
criteria, then ureteroscopy may be a better alternative. 

c. For patients with non-typical urinary system anatomy or with a complex 
stone burden, contrast CT images can be obtained to better delineate the 
clinical scenario. 
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Encrusted Indwelling Urethral or Suprapubic Catheters 

1. The main cause of catheter encrustation is urinary colonization with 
urease producing bacteria, particularly Proteus mirabilis (for a list of 
urease producing organisms, see *How Urinary Tract Infection Increases 
Stone Risk", page 390). Urease producing organisms split urea into 
ammonia and bicarbonate, which causes alkalization of the urine and 
increases the risk of stones formed in alkaline urine. These stones can 
encrust the catheter's intraluminal surface (causing obstruction) or 
extraluminal surface (causing traumatic or difficult catheter removal). 

a. Proteus mirabilis is the most common organism that causes obstructing 
encrustations. E. Coli does not produce urease; therefore, it does not 
cause encrustations. 

b. Encrustations are usually composed of struvite or apatite. 

c. All catheter types (including silicone, latex, hydrogel, antibacterial) 
appear to be equally susceptible to encrustation. However, encrustation 
takes longer to obstruct catheters that have a larger inner lumen. 

2. Preventing encrustations 
a. The following substances do not reduce encrustation 

i. Oral cranberry, oral vitamin C, and oral acidification agents. 
ii. Irrigating the catheter with normal saline. 

b. There is not enough data to determine if intravesical irrigation with 
antibiotics or antiseptic agents will prevent encrustation. 

c. Change the catheter frequently enough to prevent clogging (e.g. if the 
catheter clogs in 6 weeks, change the catheter every 4 weeks). Consider 
using a catheter with a larger inner diameter to help delay the 
obstruction. When comparing catheters of the same outer diameter, 
all-silicone catheters tend to have a larger inner diameter. 

d. Oral fluid intake—reduces risk factors that contribute to catheter 
encrustation. Fluids that have a high citrate content (such as lemonade or 
orange juice) appear to be the best for reducing the risk of encrustation. 

e. Consider performing a metabolic evaluation (see page 391) to see if risk 
factors for stones can be reduced. 

f. Renacidin? bladder instillation—used to prevent encrustation of 
indwelling catheters. 10 ml of Renacidin? is instilled through the 
catheter and into the bladder, where it is allowed to dwell for 10 minutes 
before it is drained. Instillation is repeated up to 3 times a day. 

в. Prophylactic daily antibiotics —the IDSA guidelines recommended 
against routine use of daily prophylactic antibiotics because they may 
increase bacterial resistance. However, the author has used daily 
antibiotics to reduce encrustation in cases when other options are not 
practical. The antibiotic choice should be based on urine culture and 
directed against urease producing organisms. If urine culture is 
inconclusive (e.g. multiple organisms), then the antibiotic should be 
directed against Proteus mirabilis (e.g. amoxicillin or cephalexin). 

3. When a catheter cannot be removed because stones are adherent to the 
intravesical portion of the catheter, removal of the stone from the catheter 
can be accomplished by percutaneous endoscopic fragmentation, 
extracorporeal shock wave lithotripsy, or open stone removal. 
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Bladder Stones 
1. Prostate-related bladder outlet obstruction is the most common cause of 

bladder stones. The most common age of presentation is 60 years old. 
2. Symptoms include voiding symptoms (such urgency, frequency), gross 
hematuria (which typically occurs at the end of urination), suprapubic 
pain/dysuria (which is typically worse at the end of urination), abrupt 
cessation of the urine stream (when the stone occludes the bladder neck), 
difficult voiding, and urine retention. Symptoms may be worse with 
physical activity. Recurrent urinary infections may be the only presenting 
symptom. 
. Evaluation 
a. The diagnosis can be made using plain x-ray, ultrasound, CT scan, or 
cystoscopy. However, ultrasound is recommended as the initial test to 
assess for a bladder stone. If there is a suspicion of a bladder stone 
despite inconclusive imaging, then cystoscopy is recommended. 

b. Consider upper tract imaging to determine if there are stones elsewhere 
in the urinary system. 

c. For men, prostate evaluation is recommended. 

d. Urinalysis and urine culture. 

e. Stone analysis and metabolic evaluation. 

4. Treatment 
a. Treatment options include ESWL, endoscopic treatment (using 

continuous flow irrigation), dissolution, and suprapubic cystolithotomy. 

b. Transurethral cystolithotripsy is usually the preferred treatment. If the 
patient is not a candidate for transurethral cystolithotripsy, then 
percutaneous suprapubic cystolithotripsy may be performed. 
Cystolithotomy or ESWL are utilized when endoscopic treatment is 
inadvisable. Cystolithotomy may be used as an initial treatment option 
for patients with a large stone burden or for patients who be undergoing 
suprapubic prostatectomy at the same time. 

. Dissolution may be used for dissolvable stones (e.g. uric acid stones), 
but may be most appropriate for patients with smaller and minimally 
symptomatic stones. See page 408. 

d. Patients with bowel in their urinary tract (e.g. augmentation 
enterocystoplasty, catheterizable urinary diversion, neobladder) can 
reduce the risk of recurrent stones by daily irrigation of the bladder or 
diversion with normal saline. See page 743. 


Medical Expulsive Therapy (MET) 

1. MET may be used to help ureter stones pass either during a trial of passage 

or after treatment with ureteroscopy or ESWL. 

2. a-blockers—the ureter contains al-receptors that mediate contraction of 
the ureteral smooth muscle. o.—blockers relax the ureter smooth muscle, 
which helps ureter stones pass. Tamsulosin (0.4 mg po q day) has been 
most studied, but other a—blockers are probably equivalent. a—blockers 
are most effective for distal ureter stones > 5 mm in width. The AUA 
guideline states that a—blockers should be offered for distal ureter stones 
< I0 mm, and may be offered for mid or proximal ureter stones < 10 mm. 
a—blockers are not FDA approved for this indication. Benefits of MET: 

a. Increase in the stone passage rate by approximately 2996. 
b. Decrease in the time to stone passage by 2-4 days. 
c. Decrease in pain during stone passage. 
. Calcium channel blockers and steroids have also been used to help stone 
passage, but they are not as effective as a—blockers. 
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Treatment of Renal Stones 

1. Asymptomatic calyceal renal stones 
a. If the patient has an asymptomatic, non-infected, non-obstructing 

calyceal stone, then observation is an option. 
b. During observation, the risk of subsequently requiring a procedure is 
approximately 10% per year, reaching nearly 50% by 5 years. 

. Immediate treatment of asymptomatic stones may result in some 
patients receiving unnecessary intervention. In patients with an 
asymptomatic calyceal stone burden of < 15 mm (within one kidney), a 
randomized trial by Keeley et al (2001) showed that, compared to 
observation, immediate ESWL does not improve stone free rate, quality 
of life, analgesic use, hospital admission rate, or renal function. Mean 
follow up was 2.2 years and most patients had 1 or 2 stones in the lower 
pole with the largest stone 6-10 mm in diameter. A stone procedure was 
avoided in 80% of observed patients and in 0% of immediate ESWL 
patients. Observed patients who required subsequent treatment tended to 
require a greater number of procedures and more invasive procedures 
compared to immediate ESWL patients. 

d. If observation is chosen, patients should be counselled regarding the risk 
of stone growth, stone passage (with pain and/or obstruction), and 
possible need for intervention. 

e. Treatment should be considered for professions in which an acute pain 
episode can place other people in danger (e.g. pilots, bus drivers, truck 
drivers) or when access to health care may be limited (e.g. patients 
travelling to remote areas). 

f. If intervention is performed for these patients, then treatment is the same 
as it would be for a symptomatic stone burden of similar size, location, 
and composition. 

2. Symptomatic upper or middle pole stone burden < 20 mm—recommended 

first line therapy is either ESWL or ureteroscopy. 
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3. Symptomatic lower pole stone burden < 10 mm—recommended first line 
therapy is either ESWL or ureteroscopy. 
4. Symptomatic lower pole stone burden 10-20 mm—recommended first line 


therapy is PCNL or ureteroscopy. PCNL achieves a higher stone free rate 
but has a greater morbidity. ESWL has a substantially lower success rate 
(approximately 58%) compared to PCNL (87%) or ureteroscopy (81%) for 
a lower pole stone burden of 10-20 mm. 

. Symptomatic stone burden > 20 mm—recommended first line therapy is 
PCNL. PCNL achieves a higher stone free rate for this size stone burden 
compared to other treatments. 

. Uric acid or cystine stones— dissolution (chemolysis) with oral medication 
is an initial treatment option for asymptomatic, non-obstructing, renal 
stones composed of uric acid. However, for a larger stone burden, 
dissolution is usually combined with other treatments. Ureteroscopy or 
PCNL are usually used to treat cystine stones (which are resist to ESWL) 
and uric acid stones (which are radiolucent; thus, fluoroscopy cannot be 
used to localize them during ESWL). 

. Stones in a calyceal diverticulum—treatment is usually limited to patients 
with symptomatic stones. They may be treated using ureteroscopy, PCNL, 
laparoscopy surgery, or robotic surgery. 

. Severely obese patients—ureteroscopy is often the preferred initial 
management for obese patients because obesity reduces the stone free rate 
of ESWL and PCNL, but does not alter the stone free rate of ureteroscopy. 

. Open/laparoscopic/robotic removal is rarely indicated for urolithiasis. See 
Indications for Open or Laparoscopic Stone Surgery, page 417. 
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Staghorn Stones 
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Most staghorn calculi are struvite, therefore, they tend to be associated 
with UTI and alkaline urine. Staghorns may also be composed of uric acid 
and cystine. Calcium oxalate and calcium phosphate rarely form staghorns. 
The majority of staghorns are symptomatic. 


- Staghorns should be treated even when asymptomatic because they cause 


progressive renal damage and persistent infection. Furthermore, the 

mortality rate when large staghorns are observed (11-3096) is much higher 

compared to when they are treated. 

Treatment 

a. The goal of treatment is complete stone removal. 

b. For most staghorns, PCNL is the preferred treatment because staghorns 
are usually > 20 mm in size. 

c. If combination therapy is planned (ESWL and PCNL), ESWL should be 
performed first and PCNL should be performed last. 

d. ESWL monotherapy may be used in select patients with small volume 

staghorn calculi and normal collecting system anatomy. If ESWL is 

used, a ureteral stent or nephrostomy tube should be placed. 

Open or laparoscopic removal is rarely indicated for staghorn stones. 

See Indications for Open or Laparoscopic Stone Surgery, page 417. 

f. Treatment of staghorn calculi often requires multiple procedures. 
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Treatment of Ureteral Stones 
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Surveillance (trial of passage)—for ureter stones < 10 mm in greatest 
dimension, surveillance with MET is usually the preferred initial 
management option when pain is controlled, urinary infection is absent, 
renal function is adequate, and the patient does not have a solitary kidney. 
a. Trial of passage consists of: 
i. Oral hydration 
ii. Oral pain medications (opioids are often needed to control severe 
pain). 
iii. Medical expulsive therapy (MET)—see page 405. Tamsulosin is the 
most commonly used agent. Adult dose: tamsulosin 0.4 mg po q day. 
iv. A urine strainer to capture any passed stones. 
v. Follow the patient with periodic imaging to monitor the stone 
position and to assess for hydronephrosis. 
. A ureter stone is more likely to pass if: Mean Tim 
i. It is located more distal in the ureter. 


$ Stone |Approx. % 
ee и х er. | Width | of Stones | to Stone 
ii. Itis small in size—the maximum size | (mm) | Passed* | Раззарет 
in the transverse plane (i.e. width) is D 
plane ( dis 1 a 
2 


the most important dimension. 
. 68% of stones < 5 mm in width will 3 13 days 


pass (usually within 4 weeks). 
If the stone does not pass within 4-6 23 days 


weeks, intervention is recommended 

because most stones that are going to 

я реб 7 30% 

pass will do so within 6 weeks and ó 
because permanent ipsilateral renal — | 

* Urology 10(6): 544, 1977 & 
Am J Roentgenol 178: 101, 2002. 
T J Urol, 162: 688, 1999. 
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damage from continuous high grade 
ureter obstruction is more likely to 
occur beyond 4-6 weeks. If the stone 
cannot be treated promptly at 4-6 weeks, 
especially if there is high grade ureteral obstruction, then a ureteral stent 
or nephrostomy tube can be placed to relieve the obstruction until the 
stone can be treated (this will help prevent permanent kidney damage). 
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e. Definitive stone treatment should also be considered when any of the 
following criteria are present: pain is poorly controlled with oral 
analgesics, persistent nausea or vomiting, multiple emergency room 
visits, urinary infection during trial of passage, solitary kidney, poorly 
functioning contralateral kidney, or rising creatinine. 

2. Definitive treatment 

a. Definitive treatment should be offered to patients with any of the 
following criteria: ureter stone size > 10 mm, patients who fail to pass 
their stones after 4-6 weeks of surveillance, or patients who require 
intervention for other clinical reasons. 

b. Mid or distal ureteral stones—ureteroscopy is recommended as first line 

therapy, but ESWL is an acceptable alternative. 

. Proximal ureteral stones—treatment options include ESWL or 
ureteroscopy. 

d. Stone composition—ureteroscopy should be used to treat cystine stones 
(which are resist to ESWL) and uric acid stones (which are radiolucent; 
thus, fluoroscopy cannot be used to localize them during ESWL). 

. When ESWL or ureteroscopy are unlikely to be successful or when they 

fail to adequately treat the stones, then treatment options include 

percutaneous nephrolithotomy (PCNL) or open/laparoscopic/robotic 
stone removal. 

i. Open/laparoscopic/robotic stone removal is rarely necessary for 
ureter stones. See Indications for Open/laparoscopic/robotic Stone 
Surgery, page 417. 

ii. PCNL is an acceptable first line treatment in select patients with any 
of the following characteristics. 

* Proximal ureter stone that is large and impacted. 

* Proximal ureteral stone with ipsilateral renal stones that will be 

removed simultaneously. 

* Ureteral stone in patients with a urinary diversion or renal 

transplant. 

* Failure of retrograde access to the ureter. 

Severally obese patients—ureteroscopy is often the preferred initial 

management of obese patients because obesity reduces the stone free 

rate of ESWL and PCNL, but does not alter the stone free rate of 
ureteroscopy. 

g. “Blind basketing" (basket extraction without direct endoscopic 
visualization of the stone) should not be performed because of the high 
risk of ureteral injury. 

Dissolution (Chemolysis) 

1. Calcium oxalate stones cannot be dissolved. 

2. Struvite, brushite, and apatite stones can be dissolved by irrigating the 
urinary system with an acidic agent, such as Suby's G solution or 
hemiacidrin (Renacidin®). 

. Uric acid stones (but not sodium urate or ammonium urate stones) can be 
dissolved by alkalizing the urine to pH > 6.5. Stones usually dissolve 
within 3 months of starting treatment. Dissolution is accomplished with 
oral medications (sodium bicarbonate or potassium citrate) or by irrigating 
the urinary system with one of the following alkaline agents. 

a. Sodium bicarbonate (pH — 7.0-8.0) 

b. THAM (pH = 8.6)—also called trihydroxymethyl aminomethane or 
tromethamine. 

c. THAM-E (pH -10.5)—THAM with electrolytes (potassium chloride 
and sodium chloride). 
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4. Cystine stones can be dissolved by alkalizing the urine to pH 7 7.5 with 
oral potassium citrate (sodium bicarbonate may be less effective because it 
can increase cysteine excretion). Dissolution can also be accomplished by 
irrigating the urinary system with one of the following agents. 

a. Sodium bicarbonate (pH — 7.0-8.0) 

b. THAM (pH = 8.6) 

c. THAM-E (pH =10.5) 

d. N-acetylcysteine—complexes with cysteine and increases its soluablity. 

Irrigating the upper urinary tract to dissolve stones 

a. Irrigation of the collecting system may be utilized for persistent stones 
after PCNL, ESWL, or ureteroscopy. 

b. Irrigating is accomplished using one of the following methods. 

i. Place a ureteral stent and а nephrostomy tube on the same side. Place 
a bladder catheter. Irrigation flows into the nephrostomy, down the 
ureteral stent, and out the bladder catheter. 

ii. Place two nephrostomy tubes on the same side. Irrigation flows into 
one nephrostomy tube and out the other. 

. Both of the following criteria must be met before dissolution is begun. 

i. Urine culture shows no infection. 

ii. A pyelogram shows no extravasation, no leak around the 
nephrostomy tube, and no obstruction to flow. 

d. 4-5 days postoperatively, start irrigating the nephrostomy tube with 
sterile normal saline at 60 cc/hour. If the patient does not have pain or 
fever, change the normal saline to the therapeutic solution. Then, the 
infusion rate is slowly increased to a maximum of 120 ml/hour as 
tolerated. Keep the infusion pressure < 25 cm of water. 

e. Continue antibiotics during the irrigation. 

Irrigating the bladder to dissolve stones 

. Bladder irrigations are usually reserved for patients who refuse or 

cannot tolerate surgical removal of their bladder stones. 

b. Both of the following criteria must be met before dissolution is begun. 

i Urine culture shows no infection. 

ii. Cystogram must show no vesicoureteral reflux and no extravasation. 

. Stop therapy if bladder spasms cause high pressure reflux or leak around 

the catheter. A medication for overactive bladder may help suppress 

bladder spasms. 

The therapeutic solution can be administered by instillation several 

times a day or by continuous bladder irrigation through a 3-way catheter. 

Renacidin? (hemiacidrin) has been used to dissolve bladder stones 

composed of struvite, brushite, or apatite. 30 ml of Renacidin? is 

instilled into the bladder through a catheter. The catheter is clamped and 
the Renacidin? is allowed to dwell in the bladder for 30-60 minutes. 

Then, the catheter is unclamped and the Renacidin? is drained from the 

bladder. Instillation is conducted 4-6 times a day. Renacidin? can also be 

administered by continuous bladder irrigation through a 3-way catheter. 

Renacidin? has also been used to prevent encrustation of indwelling 

catheters. See page 404. 

. Monitoring during dissolution 

a. When using Suby’s G solution or Renacidin? (which contain a large 

amount of magnesium), monitor serum magnesium and creatinine. 

Symptoms of hypermagnesemia include confusion, drowsiness, coma, 

paralysis, nausea, vomiting, hypotension, and prolonged QT interval. 

Treatment of hypermagnesemia includes stopping the irrigation and 

* Asymptomatic—treat with hydration and furosemide. 

* Symptomatic—treat with calcium gluconate, hydration, and 
furosemide. Severely symptomatic patients may require dialysis. 


tA 


e 


е 
ge 


e 


> 


о 


~ 
rm 


410 


POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


b. When using potassium citrate (oral), sodium bicarbonate (oral or 
irrigation) or THAM-E (irrigation), monitor urine pH, serum creatinine, 
and serum electrolytes (sodium, potassium, chloride, and bicarbonate). 

c. Monitor dissolution with serial imaging. Large siones will usually take 
several weeks to dissolve when using irrigation and several months to 
dissolve when using oral therapy. 

d. If pain, fever, electrolyte abnormalities, or other side effects develop, 
stop dissolution immediately. 


Extracorporeal Shock Wave Lithotripsy (ESWL) 
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. Advantages—noninvasive, only sedation is required, outpatient surgery, 


low morbidity, and low complication rate. 
Disadvantages—stone fragments are not removed (they must pass). 


. Although ESWL has the lowest morbidity and the lowest complication rate 


of the stone procedures, ureteroscopy has a higher likelihood of achieving 
stone-free status in a single procedure. 


. Absolute contraindications to ESWL 


a. Pregnancy (ESWL can be detrimental to the fetus) 

b. Coagulopathy 

c. Untreated urinary tract infection 

d. Intrarenal vascular calcifications near the shock wave focus 

e. Arterial aneurysm near the path of the shock waves (e.g. renal artery 
aneurysm or abdominal aortic aneurysm) 

f. Urinary obstruction distal to the stone 


. Relative contraindications to ESWL 


a. Stones resistant to ESWL (e.g. cystine, matrix) 

b. Unfavorable factors on non-contrast CT scan—ESWL is more likely to 
fail when stone Hounsfield units are > 1000 and when skin-to-stone 
distance is > 10 cm. 

c. Chronic pancreatitis with pancreatic calcification 

d. Obesity or malformations that hinder stone targeting 


. Technique 
а 


. Stones аге usually visualized using fluoroscopy. Radiolucent stones can 
be localized using ultrasound or pyelogram during ESWL. 

b. Treatment success (defined as residual stone burden « 2-5 mm) is 
greater when using 60-90 shocks/minute (1.0-1.5 Hz) compared to 120 
shocks/minute (2 Hz). Lower shock wave rate may also reduce renal 
injury and analgesic requirements. Thus, the EAU guideline states that 
the optimal shock wave frequency for ESWL is 1.0-1.5 Hz. 

. Stepwise ramping-up from a lower to a higher kilovolt (kV) setting 
improves stone-free rates and may also reduce the volume of renal 
injury; however, it does not reduce the complication rate. The optimal 
ramping-up protocol is unknown. 


e 


. Ureteral stent 


a. Ureteral stent placement before ESWL does not improve stone 
fragmentation or stone free rates. 

b. Routine stenting is not recommended for uncomplicated ESWL of 
ureteral or renal calculi, but stent placement should be considered for 
the scenarios listed below. 

i A stent should be placed before ESWL in a solitary kidney. 

ii. Consider placing a ureteral stent to prevent complications from 
passing stone fragments when the stone burden is > 15 mm (prevents 
obstruction from steinstrasse) or when performing bilateral ESWL 
(prevents acute renal failure from bilateral ureter obstruction). 


Urolithiasis 411 


8. Reasons for ESWL failure 


a. 


b. 
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. Stone free rates—see Efficacy of Stone Treatment, page 418. 
Using a—blockers after ESWL reduces pain during fragment passage and 


ov 


Stone burden (# of stones and stone size)—4a greater stone burden 
results in a lower stone free rate after ESWL. 

Stone composition—calcium oxalate monohydrate, cystine, and matrix 
stones are often difficult to fragment with ESWL. Also, stones with 
Hounsfield units are > 1000 are less likely to fragment with EWSL. 
Stone location—for renal stones, the stone free rate is less for lower pole 
stones (60%) than for upper and middle pole stones (70-90%). 
Impacted stone—the stone may fragment, but it is unlikely to pass. 
Obesity—adipose dampens the shock wave before it reaches the stone; 
therefore, the potential for fragmentation is reduced (especially when 
skin-to-stone distance is > 10 cm). 

Renal anatomy—for lower pole stones, a lower stone free rate is 
associated with a long infundibulum length (> 10 mm), narrow 
infundibulum width (< 5 mm), and infundibulopelvic angle < 90°. 
Using a shock wave frequency of 2 Hz rather than 1.0-1.5 Hz. 


increases the stone free rate. When residual stone fragments are present 
after ESWL, a—blockers may improve clearance of the fragments. 


- 
- 


. If the initial ESWL treatment fails to adequately treat the stone burden, the 


AUA guideline recommends offering ureteroscopy rather than continuing 
with additional ESWL procedures because ureteroscopy achieves higher 
stone free rates in this setting. 

12. Temporary effects of ESWL on the kidney 


a. 


b. 


The predominant injury from renal ESWL is damage to the small 
intrarenal blood vessels, especially the veins. The damage increases 
with higher power settings and higher number of shocks delivered. 
ESWL causes a decrease in renal blood flow and renal function for up to 
3 weeks. During this time, renal scan shows decreased uptake (reduced 
blood flow) and increased transit time (decreased function). ESWL does 
not appear to have long term deleterious effects on renal function. 


13. Complications of ESWL 


a. 


о 


а. 


Intraoperative arrhythmia—the most common arrhythmia is premature 
ventricular contractions (PVCs). Arrhythmia is more common during 
ESWL on the right side and during ESWL of renal stones (versus ureteral 
stones). On the electrocardiogram (ECG), the R wave of the QRS 
complex represents the depolarization (refractory period) of the heart 
ventricles. The risk of arrhythmia can be reduced by gating the shock 
wave to the R wave, so that the shock wave is delivered during 
depolarization (the refectory period) of the ventricles. When a patient 
has unifocal asymptomatic PVCs during ungated ESWL, switch to 
ESWL with ECG gating. If PVCs are frequent or symptomatic, or if a 
more severe arrhythmia occurs, ESWL should be terminated. /и patients 
at risk for arrhythmia, ESWL should be performed with ECG gating. 
Skin petechiae and ecchymosis—more common in thin patients. These 
skin effects appear where the shock wave enters and/or exits the body. 


. Renal/retroperitoneal hematoma—hematoma is significant in < 0.5% of 


cases. Older patients and patients with hypertension have a higher risk 
of hematoma. Suspect a hematoma when the patient complains of an 
unusual amount of pain. If a hematoma is suspected, obtain an 
abdominal/pelvic CT, draw a type and cross, check serial hematocrits, 
and place the patient on bed rest. 

Urinary tract infection (UTI)—occurs in 5% of patients. 
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Sepsis—occurs in < 3% of patients and is more likely to occur in the 
presence of UTI or struvite stones. Treat a UTI adequately prior to 
ESWL. 

Pain—retroperitoneal hematoma may cause severe pain immediately 
after ESWL. Passing stone fragments may cause pain at any time. 
Steinstrasse ("stone street")—steinstrasse is when multiple stone 
fragments line up in the ureter, often resulting in pain or obstruction 
(although steinstrasse can be asymptomatic in up to 23% of patients). 
The risk of steinstrasse increases as the treated stone burden increases: 
4.5%, 16%, and 24% for a stone burden of < 10 mm, 10-20 mm, and 
7 20 mm, respectively. The higher risk of steinstrasse for stone burden 
> 10 mm is one reason why some clinicians advocate for placing a ureter 
stent before ESWL for a larger stone burden. Steinstrasse is typically 
treated with ESWL or ureteroscopy (targeting and clearing the lead 
fragment will often allow the remaining stones to pass easily). 


. Ureteral stricture—occurs in 0-2% of patients. It is not clear whether the 


stricture is caused by the stone, the ESWL, or both. 


. Hypertension (HTN) and diabetes mellitus (DM) 


i. It appears that ESWL does not increase the risk of developing DM 
and HTN, but the data are conflicting. Theoretically, collateral shock 
waves may damage the kidney (leading to HTN) and the pancreas 
(leading to DM). 

ii. Retrospective data—among studies with 17-20 years of follow up, 
Krambeck et al (2006) showed that ESWL increased the risk of DM 
and HTN, whereas Sato et al (2008) and Chew et al (2012) showed 
no increased risk of DM and HTN. Studies with mean follow up of 
4-9 years show that ESWL does not increase the risk of DM or HTN. 

iii. Prospective data—two prospective randomized trials with a mean 
follow up of 1-2 years show that ESWL does not increase the risk of 
HTN (Elves et al 2000; Jewett et al 1998). 

iv. Biological data—c-peptide, insulin, glucagon, amylase, lipase, renin, 
and endothelin do not change significantly after ESWL, suggesting 
that ESWL does not cause significant acute pancreatic or renal injury. 


Ureteroscopy 
1. Ureteroscopy is usually combined with endoscopic lithotripsy. 
2. The goal of ureteroscopy is complete stone removal (“smash and go” 
strategies are discouraged except in cases a very large stone burden). 
3. Technique 


a. 


b. 


Routine preoperative ureter stent placement for the purpose of dilating 
the ureter is not recommended. 

Ureteral access sheath—an access sheath permits easy and rapid access 
to the ureter when the ureteroscope has to be reinserted multiple times 
(which ultimately results in decreased operative time). It also establishes 
continuous flow of irrigant (which decreases collecting system 
pressure). Placement of a ureter sheath may cause ureteral injury (which 
is typically minor); but it does not appear to increase the risk of 
developing a ureteral stricture. The risk of ureteral injury is lower in 
patients who had a ureteral stent indwelling prior to ureteroscopy (i.e. 
passive ureter dilation from the stent makes it easier to pass the access 
sheath). The use of an access sheath is optional. 

A safety wire should be used during most cases. A “working wire” is the 
guidewire over which you place your dilators and/or instruments. A 
“safety wire” is a second guidewire that permits access to the collecting 
system if the “working wire” dislodges. 


Urolithiasis 413 


~ 


10. 


d. Use normal saline for irrigation during ureteroscopy. Use of water as an 
irrigant increases the risk of hemolysis and electrolyte abnormalities 
from systemic absorption. Ideally, irrigation should be warmed to body 
temperature to prevent hypothermia. 

е. Perform stone extraction under direct endoscopic visualization to 
prevent ureter injury. Avoid “blind basketing" (basket extraction of 
stones without direct endoscopic visualization) because blind basketing 
has a high risk of ureteral injury. 

f. If possible, avoid using electrohydrolic lithotripsy (EHL) in the ureter 
because it has a relatively high risk of ureteral injury and perforation 
compared to other technologies (such as pneumatic or laser lithotripsy). 

g. Residual stone fragments that are too small to be easily extracted (e.g. 
< 1-2 mm) often pass in the immediate postoperative period. 


. If the ureteroscope cannot be safely passed up to the stone, insert a ureteral 


stent and return for ureteroscopy at least 7-10 days later. The stent will 
passively dilate the ureter, allowing more room to pass the ureteroscope. 


. Postoperative ureteral stent—placing a ureteral stent after uncomplicated 


ureteroscopy is optional, and can be omitted in patients that meet all of the 
following criteria: absence of ureteral injury, absence of ureter stricture, 
absence of significant ureteral edema, stone burden was not large (e.g. 

< 1.5 cm), absence of residual fragments of significant size, normal overall 
renal function, normal function of the contralateral kidney, no anatomical 
variations that would hinder passage of residual stone fragments, and 
second stage ureteroscopy is not planned. After uncomplicated 
ureteroscopy, there is a similar risk for urgent postoperative intervention 
whether a stent is placed or not. [fa ureter stent is placed after 
uncomplicated ureteroscopy, the AUA recommends that it is removed in 3 
to 7 days. 


. For stone free rates, see Efficacy of Stone Treatment, page 418. 
. Using a—blockers after ureteroscopy reduces pain during fragment passage 


and increases the stone free rate. When residual stone fragments exist after 
ureteroscopy, the 2021 EAU guidelines recommend using a—blockers to 
improve clearance of the fragments. 


. Possible reasons for ureteroscopy failure 


a. Stone burden (# of stones and stone size)}—a greater stone burden 
results in a lower stone free rate afier ureteroscopy. 

b. Stone location—the more proximal the ureter stone, the lower the stone 
free rate for ureteroscopy. In general, ureteroscopy achieves a lower 
stone free rate for renal stones than for ureteral stones. 


. Obesity decreases the stone free rate of ESWL and PCNL; however, 


obesity does not alter the stone free rate of ureteroscopy. 

Complications 

a. Ureteral avulsion—occurs in < 0.5% of cases. Avulsion is usually caused 
by trying to extract a stone that is too large to be removed. Avulsion 
usually occurs in the proximal ureter (the ureter is least resilient in this 
region because of its abundant connective tissue and minimal smooth 
muscle). Treatment consists of placing a ureteral stent. If a stent cannot 
be placed, immediate surgical repair is required. Even if a stent can be 
placed, a stricture often forms and a surgical repair is usually necessary. 

b. Ureteral perforation—occurs in < 2% of cases. Perforation usually 
occurs in the proximal ureter because the ureter is thinnest in this 
location. Treatment consists of placing a ureteral stent for 6 weeks. If a 
stent cannot be placed, a nephrostomy tube should be placed. 
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c. Submucosal tunnelling—submucosal tunnelling usually occurs in the 
distal ureter because the urothelium is most redundant in this location. 
Treatment usually consists of placing a ureteral stent for several weeks. 

d. Ureteral stricture—occurs in < 1% of cases. Strictures that develop after 
ureteroscopy are almost always symptomatic. Nonetheless, the AUA 
recommends obtaining upper tract imaging (primarily ultrasound) in all 
patients approximately 3-6 weeks after ureteroscopy. 

e. Extrusion of a stone into the periureteral tissue—if this occurs, do not 
“chase” the stone; leave it outside the ureter and place a ureteral stent. 

f. Urinary infection (UTI)—occurs in 4% of patients, but sepsis is rare. 

g. Persistent vesicoureteral reflux—occurs in « 1% of patients 

h. Other complications include bleeding and pain. 


Percutaneous Nephrolithotomy (PCNL) 

1. PCNL removes calculi through a percutaneous access that traverses 
through the back and into the kidney. 

2. Stone free rate is 80-90% for renal calculi and 86% for proximal ureteral 
calculi (see Efficacy of Stone Treatment, page 418). The success rate of 
PCNL is independent of stone burden, whereas the success rate of ESWL 
and ureteroscopy decline as stone burden increases. Obese patients have a 
lower stone free rate with PCNL. 

3. Indications for PCNL may include failure of other less invasive therapies, 
renal stone burden > 2.0 cm, proximal ureteral stone burden > 1.0 cm, 
stone in calyceal diverticulum, and ureteropelvic junction obstruction with 
renal stones. 

4. Contraindications of PCNL 
a. Untreated urinary tract infection 
b. Coagulopathy 
c. Safe renal access is not possible 
d. Pregnancy—PCNL is generally contraindicated, but PCNL has been 

performed during pregnancy. 

e. Malignancy in the ipsilateral kidney or collecting system. 

5. Before performing PCNL, obtain a non-contrast CT for surgery planning 
(assess the stone burden and retroperitoneal anatomy). 

6. Access to the kidney 
a. Renal access is usually performed antegrade (access achieved from the 

skin to the collecting system). However, retrograde access can be 
accomplished by guiding a wire from the collecting system to the skin 
using endoscopy or fluoroscopy. 
b. To avoid intraperitoneal injury and colonic injury, access should be 
posterior to the posterior axillary line because the peritoneum rarely 
reflects posterior to this landmark. 
c. To avoid vascular injury 
i. Avoid direct access to the renal pelvis because there is no 
parenchyma covering this area to tamponade bleeding. Furthermore, 
direct posterior access into the renal pelvis can injure the posterior 
segmental artery. 

ii. Direct access into the infundibulum should be avoided because the 
peri-infundibular area is highly vascular. 

iii. If possible, access the kidney through a posterior-lateral approach 
because Brodel’s avascular plane is located in this area of the kidney. 

d. To avoid perforation of the renal pelvis, do not advance the dilating 
device too far into the collecting system. 
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. Supracostal access—supracostal access almost always traverses the 
diaphragm. Access should be performed during end-expiration to reduce 
the risk of lung injury. Risks of supracostal access include hydrothorax, 
pneumothorax, and lung injury. When a supracostal puncture is 
performed, fluoroscopy of the chest should be done at the end of the 
procedure and a post-operative upright chest x-ray should be performed. 

- The preferred point of entry into the collecting system for PCNL is along 
the axis of the calyx through the papilla. 

g. For stones in a calyceal diverticulum, the preferred access is directly into 

the diverticulum. 

h. When instrumentation of the ureter or ureteropelvic junction is required, 

middle or upper pole renal access is preferred. 

A safety wire should be used during most cases. A “working wire" is the 

guidewire over which you place your dilators and/or instruments. A 

"safety wire" is a second guidewire that permits access to the collecting 

system if the “working wire" dislodges. 
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- Irrigate with sterile normal saline to decrease the risk of hyponatremia 


and hemolysis. Ideally, irrigation should be warmed to body temperature to 
prevent hypothermia and irrigation pressure should be « 30 mm Hg. 
Flexible nephroscopy (and if needed, flexible antegrade ureteroscopy) 
should be performed during PCNL because it enhances the surgeons 
ability to find residual stone fragments and improves the stone free rate. 
Nephrostomy tube placement at the conclusion of PCNL is optional in 
uncomplicated cases. In appropriately selected cases, not placing a 
nephrostomy tube (“tubeless PCNL”) reduces postoperative analgesia 
usage without altering the complication rate. A nephrostomy tube should 
be placed when any of the following criteria are present: residual stone, 
signs of urinary infection or sepsis, significant bleeding, urine 
extravasation, ureteral obstruction, solitary kidney, a second-look 
procedure is planned in the near future, or dissolution (by irrigation 
through the nephrostomy tube) is planned. 


. Complications of PCNL 


a. PCNL does not appear to cause diabetes or hypertension. 

b. Bleeding—the risk of transfusion is approximately 5-796. 

i. Hemodynamically unstable—the patient should undergo open 
surgery to control bleeding. 

ii. Hemodynamically stable—if intraoperative bleeding is substantial, 
stop the PCNL and ensure that blood is available for transfusion. 
Place a large diameter nephrostomy tube and clamp it for 30-45 
minutes to tamponade bleeding. If bleeding persists, a nephrostomy 
tamponade balloon catheter (nephrostomy tube encased in a low 
pressure balloon) may be used. If bleeding still persists, perform 
arteriography and selective embolization. If embolization fails, the 
patient should undergo open surgery to control the bleeding. 

Sepsis—occurs in < 196. 

. Renal pelvis perforation—extravasation of fluid can be detected by 
intra-operative monitoring of fluid input and output. Stop the PCNL 
when significant perforation or extravasation occurs. Electrolytes and 
fluid status should be monitored postoperatively. The nephrostomy tube 
should be maintained until a nephrostogram shows no extravasation. If a 
nephrostomy tube cannot be placed, then place a ureteral stent and 
urethral catheter. 
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e. Pneumothorax/hydrothorax—occurs in 10% of supracostal punctures, 
but is unlikely with non-supracostal punctures. When significant 
pneumothorax or hydrothorax exists, insert a chest tube and place it to 
suction. When drainage is minimal and air leak is absent, the chest tube 
may be removed. 
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. Intraperitoneal injury (« 0.596) 


Splenic injury—occurs during left renal access and is more common 
with splenomegaly. It usually requires surgical repair or splenectomy. 
Liver injury—occurs during right renal access. Minor injuries have 
been managed conservatively. Some injuries require surgical repair. 


iii. Intraperitoneal bowel injury—usually requires open surgical repair. 
g. Extraperitoneal bowel injury (< 0.5%) 
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Colon injury—this injury occurs by trans-colonic access into ће 
renal pelvis. It can occur on the right or the left. Colonic injury is 
more common with left renal access, horseshoe kidney, previous 
renal surgery, an enlarged or distended colon, elderly patients, 
females, and lean patients (minimal retroperitoneal fat increases the 
risk of a retro-renal colon). The injury may be noticed 
intraoperatively or postoperatively. Postoperative findings may 
include blood per rectum, fecaluria, pneumaturia, ileus, fever, 
leukocytosis, and contrast in the colon during nephrostogram. 
Treatment includes all of the following steps: 

• Withdraw the trans-colonic nephrostomy tube from the renal pelvis 
and position it in the colon (it will serve as a colostomy tube) or in 
the retroperitoneum (it will serve as a drain). 

* Place a nephrostomy tube through a new tract or insert a ureteral 
stent. If a ureteral stent is placed (or if vesicoureteral reflux is 
present), maintain bladder drainage with a Foley catheter. 

* Consider anal dilation, NPO status, and total parenteral nutrition. 

• Broad spectrum IV antibiotics 

* After 1 week, image the gastrointestinal tract (colostogram through 
the colostomy tube or barium enema if no colostomy tube is 
present). If a colostomy tube was placed, it may be removed if 
there is no extravasation from the bowel. If a retroperitoneal drain 
was placed, it may be removed if its output is minimal and if there 
is no extravasation from the bowel. After 1-6 weeks, image the 
urinary tract (a retrograde pyelogram if a stent was placed or 
nephrostogram if a nephrostomy tube was placed). If there is no 
extravasation from the upper urinary tract, remove the stent and/or 
nephrostomy tube. In some patients, a persistent colonic fistula 
may require surgical repair. 

Duodenum injury—this injury occurs when an instrument is 

advanced through the right renal pelvis into the duodenum. 

Treatment includes placing a nephrostomy tube into the renal pelvis, 

broad spectrum antibiotics, NPO status, total parenteral nutrition, and 

a nasogastric tube to suction. In 2 weeks, perform a nephrostogram 

and upper gastrointestinal study. If no fistula is observed, remove the 

nasogastric tube, feed the patient, and remove the nephrostomy tube. 


Endoscopic Lithotripsy Devices 
1. Pneumatic impactor—uses a pneumatically driven rigid solid probe to 
fragment calculi (it works like a jackhammer). 
2. Ultrasonic lithotripsy—ases ultrasonic vibrations transmitted through a 
rigid probe to fragment stones. 
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3. Electrohydraulic lithotripsy (EHL)—an electrical discharge vaporizes the 
surrounding fluid and creates a cavitation bubble. The bubble rapidly 
expands and collapses, producing a hydraulic shock wave that fragments 
the stone. Avoid using EHL in the ureter because it has a relatively high 
risk of ureteral injury and perforation compared to other technologies. 

4. Laser lithotripsy 
a. Holmium: YAG laser—the mechanism of stone fragmentation is 

unclear. Holmium: YAG laser energy will destroy a stone basket. 

b. Pulsed (coumarin) dye—the laser induces a plasma cloud on the surface 
on the stone that rapidly expands and collapses, producing an acoustic 
shock wave that fragments the stone. 

c. Thulium laser—compared to the Holmium: YAG laser, Thulium results in 

faster fragmentation and greater dust production, while generating less 
retropulsion (note: this is not the same laser as the Thulium:YAG laser 
used for treatment of BPH). 
Stone Capable of 
Contact Thermal 
Required 


Stone Type than may Resist 
Fragmentation 


CaOx Mono = calcium oxalate monohydrate 
* Probe tip should be less than 1 mm away from the stone, but not in contact with it. 


Indications for Open/Laparoscopic/Robotic Stone Surgery 

1. Failure of less invasive procedures. 

2. Contraindication to endoscopic procedures. 

3. Stone in a nonfunctioning or poorly functioning region of the kidney 
(partial nephrectomy may be utilized). 

4. Stone in a nonfunctioning or poorly functioning kidney (total nephrectomy 
may be utilized). 

5. Stone removal will take an unreasonable amount of endoscopic procedures 
(e.g. > 3 percutaneous tracts) and/or unreasonably long procedures. 


Open/Laparoscopic/Robotic Stone Surgery 

1. Cystolithotomy—usually performed for a large stone burden or if 
suprapubic prostatectomy is performed at the same time. 

2. Pyelolithotomy—performed using a transverse incision in the renal pelvis. 

3. Ureterolithotomy—performed using a sagittal incision in the ureter. 

4. Anatrophic nephrolithotomy— indicated mainly for a highly branched 
staghorn calculus, especially one with branches into narrow infundibula. A 
longitudinal renal incision is made into Brodel’s avascular plane. 


Residual Renal Stone Fragments 

1. The gold standard for detecting residual stones after treatment is 
non-contrast CT scan. 

2. Symptomatic or obstructing residual stone fragments should be treated. 

3. For small residual lower pole stones after treatment, stone clearance may 
be improved by inversion with mechanical percussion (especially during 
diuresis). The patient is placed in the prone position with the hips higher 
than the head, then repetitive percussion is applied to the posterior flank. 
This procedure dislodges stones out of the lower pole, so that they can pass 
more easily. 


418 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


4. A residual renal stone burden > 4 mm is associated with a higher risk of 
stone growth, stone-related events (e.g. pain), and need for additional 
procedures. The risk of stone growth is particularly high with infection- 
related stones. Patients with residual stones should be offered ureteroscopy 
or PCNL (depending on stone burden and location) in an attempt to render 
them stone free, especially if they have infection-related stones. 

a. With 3-6 years of follow up, approximately 30-40% of small residual 
renal stone fragments will grow in size. 

b. 10-30% of patients with a total residual renal stone burden < 4 mm will 
eventually require another procedure. 

. Periodic follow up imaging of residual fragments is recommended to 
check for stone growth or new stone formation. 

Efficacy of Stone Treatment 

. The gold standard for determining the stone-free status after treatment is 

non-contrast CT scan. 

Compared to ESWL, ureteroscopy achieves a higher stone free rate for 

ureteral stones (except for stones > 10 mm in the proximal ureter, for 

which ureteroscopy and ESWL achieve similar stone free rates). 

. The more proximal the ureter stone, the lower the stone free rate for 
ureteroscopy. 

4. Larger stones are more likely to require more than one procedure to 
achieve a stone-free state. 

. Obesity reduces the stone free rate of ESWL and PCNL. Obesity does not 
alter the stone free rate of ureteroscopy. 
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PCNL-percutaneous nephrolithotomy; ESWL=extracorporeal shock wave lithotripsy 
* Stone-free rates are for a single procedure except for ESWL. For ESWL, the 

stone-free rates are for 1 or 2 ESWL sessions. 
1 Stone-free rate is less for large stones and for lower pole stones. 
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Pediatric Urolithiasis 


General Information 
1. In children with suspected urolithiasis, renal and bladder ultrasound (with 
examination for ureteral jets) is the recommended initial imaging study. 

The absence of a ureteral jet suggests an ipsilateral ureteral obstruction. If 

the ultrasound is inconclusive, perform KUB. Low dose CT scan is used 

only when ultrasound and KUB are inconclusive. 

Spontaneous stone passage is more common in children than in adults. 

. Medical expulsive therapy with a—blockers has not been well studied in 
the pediatric population, but preliminary data suggests that tamsulosin 
decreases pain and increases the rate of stone passage in children with a 
ureteral calculus. 

4. All children with urolithiasis should receive a complete metabolic 

evaluation, including blood tests and 24 hour urine. 
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Pediatric Ureter Stones 
1. Surveillance—for ureter stones < 10 mm in greatest dimension, 
surveillance with MET (trial of passage) is usually the preferred initial 
management option when pain is controlled, urinary infection is absent, 
renal function is adequate, and the patient does not have a solitary kidney. 

a. If the stone does not pass within 4-6 weeks, intervention is 
recommended. 

b. Definitive stone treatment should also considered when any of the 
following criteria are present: pain is poorly controlled with oral 
analgesics, persistent nausea or vomiting, multiple emergency room 
visits, urinary infection, solitary kidney, poorly functioning contralateral 
kidney, or rising creatinine. 

. Definitive treatment—Ureteroscopy or ESWL are first line therapies for 
children with ureter stone size > 10 mm, patients who fail to pass their 
stones after 4-6 weeks of surveillance, or patients who require intervention 
for other clinical reasons. 


Pediatric Renal Stones 
1. Asymptomatic, non-infected, non-obstructing stones—surveillance with 
periodic ultrasound is an option. 
2. Symptomatic stone burden < 20 mm—recommended first line therapy is 
either ESWL or ureteroscopy. 
3. Symptomatic stone burden > 20 mm—recommended first line therapy is 
PCNL or ESWL. 
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STRICTURES OF THE LOWER 
URINARY TRACT 


General Information 
1. Stricture or stenosis is an abnormal narrowing of a lumen or opening. 
Significant epithelial injury in the urethra causes a contracting scar, which 
reduces the caliber of the lumen. This narrowing may cause obstruction. 
2. Urethral narrowing is unlikely to cause voiding symptoms or low flow rate 
unless the lumen narrows to < 10 French. 
3. Methods of classifying an abnormal urethral narrowing 

a. Anterior urethra or posterior urethra (used for males only). 

b. Extrinsic or intrinsic—intrinsic narrowing arises within the lumen (e.g. 
urethral scar from endoscopy). Extrinsic narrowing arises from outside 
the lumen (e.g. penile cancer compressing the urethra). 

c. Benign or malignant—an evaluation for malignancy may be indicated 
before definitely treating a urethral scar. 

d. Congenital or acquired—congenital narrowing has no associated tissue 
inflammation. Acquired narrowing can be further classified as iatrogenic 
or non-iatrogenic. 

e. Complete occlusion (obliteration) or partial occlusion. 

4. The bulbar urethra is the most common location of urethral stricture. 


Urethral Strictures in the Male 


Urethral Anatomy 
1. The male urethra is divided into several anatomical zones. 
a. Posterior urethra—this region is lined with transitional epithelium. 

i. Bladder neck—the junction of the bladder and the prostatic urethra. 

ii. Prostatic urethra—this region is encircled by the prostate and is 
located between the bladder neck and the membranous urethra. 

iii. Membranous urethra—this region is encircled by the urogenital 
diaphragm (including the striated urinary sphincter) and is located 
between the prostatic urethra and the bulbar urethra. 

b. Anterior urethra—this region is encircled by the corpus spongiosum. 

i. Bulbar urethra—extends from the membranous urethra to the level of 
the suspensory ligament (peno-scrotal junction). It is lined with 
pseudostratified columnar epithelium. 

ii. Penile (pendulous) urethra—extends from the suspensory ligament to 
the meatus. It is lined with pseudostratified columnar epithelium. 

iii. Fossa navicularis—encircled by the spongy tissue of the glans penis. 
It is lined with stratified squamous epithelium. 

iv. Urethral meatus—the opening of the urethra on the glans penis. 

2. In the bulbar region, the urethra is Bulbar Urethra Penile Urethra 


closer to the dorsal aspect of the 

corpus spongiosum (i.e. it is 630) 
eccentric). In the penile region, the A 
urethra is near the center of the corpus O 
spongiosum (i.e. it is central). Corpus spongiosum (dark grey) is 


encircling the urethra (white). 
Corpus cavernosa are light grey. 
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Blood Supply to the Deep Structures of the Penis 
Common  Cavernosal Deep Dorsal Circumflex Glans 


Tcr. А story Arteries 


Anastomosis 
of the 


Bulbar Corpus 


Urethral Corpus 
Artery Cavernosum Artery Spongiosum Deep Doral 
Arteries 


3. Blood supply to the deep penile structures 

a. Arterial blood is delivered to the deep penile structures by the following 
route: internal iliac (hypogastric) artery —> anterior division of internal 
iliac artery — internal pudendal artery — common penile artery. 

b. The common penile artery branches into the following arteries. 

i. Cavernosal artery—main blood supply to the corpora cavernosa. 

ii. Bulbar & urethral arteries—main blood supply to the anterior urethra. 

iii. Deep dorsal artery—supplies blood to the corpora cavernosa, the 
glans, the proximal corpus spongiosum, and the urethra. 

. Blood supply to the anterior urethra 
a. The arterial blood supply to the urethra arises from the internal 

pudendal artery. The internal pudendal artery flows into the common 
penile artery, which then flows into the 3 vessels that supply the anterior 
urethra: the bulbar artery, the urethral artery, and the dorsal artery. 

b. The bulbar artery and urethral artery are the primary blood supplies to 

the anterior urethra. Blood flows through these arteries in an antegrade 

direction (from the bulb toward the glans). Blood is also supplied to the 
urethra via branches of the dorsal artery that anastomose with the 
urethral artery (the circumflex arteries supply the proximal urethra and 
dorsal artery branches in the glans supply the distal urethra). 

. When the spongiosum is transected, the urethral artery is also transected, 
which eliminates the antegrade blood supply to the distal urethra. When 
the anastomosis between the dorsal artery and the urethral artery is 
intact, the distal urethra can receive blood via retrograde flow into the 
urethral artery. Thus, after urethral transection, the dorsal artery can 
supply blood to the distal urethra because its glans branches generate 
retrograde flow into the distal urethral artery. 

. Retrograde blood flow into the distal urethral artery may not occur in 
patients with previous penile surgery, penile trauma, or hypospadias (in 
hypospadias, the vascular connection between the glans and the 
spongiosum is absent). Therefore, transection of the urethra should be 
avoided in patients with any of these characteristics because they may 
develop ischemia and necrosis of the distal urethra. 

e. During anastomotic urethroplasty, the anastomoses between the 
proximal circumflex arteries and the urethral artery are often disrupted 
during mobilization of the urethra. Therefore, they are no longer present 
postoperatively and cannot supply blood to the distal urethra. 

. Blood supply to the genital skin (which is used for flaps) 

a. Penis and foreskin—external pudendal artery (branch of femoral artery). 

b. Anterior scrotum—external pudendal artery (branch of femoral artery). 

c. Posterior scrotum—internal pudendal artery (branch of internal iliac). 
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Terminology 

1. Anterior urethral narrowing—“stricture” is the preferred term for 

abnormal narrowing of the anterior urethra; thus, “stricture” refers to a 
urethral narrowing that is surrounded corpus spongiosum. The scar may 
extend into the corpus spongiosum, causing spongiofibrosis. 

. Posterior urethral narrowing—"Pelvic fracture urethral injury” (PFUI) is 
the preferred term for an abnormal narrowing of the posterior urethra that 
is caused by pelvic fracture. “Stenosis” is the preferred term for an 
abnormal narrowing of the posterior urethra that is not caused by PFUI. 

. In clinical practice, the terms above are preferred. However, in this 
chapter, “stricture” is utilized to refer collectively to stricture, stenosis, and 
PFUI for the sake of simplicity. 

Etiology 

1. The most common causes of stricture are iatrogenic, blunt trauma, and 
idiopathic. Other causes are listed below. 

2. Risk factors for developing an anterior urethral stricture 
a. History of gonococcal urethritis—see page 687. 

b. Lichen sclerosus/balanitis xerotica obliterans (LS/BXO)—see page 120. 

c. History of urethral instrumentation (e.g. cystoscopy, catheterization). 

d. History of urethral surgery (e.g. urethroplasty or hypospadias repair). 

e. History of penile or perineal trauma (especially a straddle injury). 

f. Penile or pelvic radiation 

3. Risk factors for developing a posterior urethral stenosis. 

a. History of pelvic fracture—see page 599. 

b. History of prostate surgery 

c. History of pelvic radiation 

Presentation 

1. Patients often present with obstructive voiding symptoms (weak stream, 
intermittent stream, post void dribbling). 

2. Other symptoms include dysuria, spraying urine stream, hematuria, post 
void fullness (from urinary retention), painful or less forceful ejaculation, 
and genitourinary infections (urinary infection, epididymitis, prostatitis). 

3. Sometimes difficulty passing a catheter is the first indication of stricture. 

Evaluation 

1, History and physical examination—inquire about erectile and ejaculatory 
dysfunction, urine incontinence, and risks for stricture. On genital exam, 
palpate for anterior urethral strictures, check for lichen sclerosus, and 
assess if the genital skin can be used reconstruction. 

2. Urinalysis (if indicated, obtain urine culture) 

3. Assessment of voiding symptoms 
a. Post void ultrasound—urethral obstruction can impair bladder emptying. 

If the post void residual is markedly high, obtain a renal ultrasound 
(check for hydronephrosis), BUN, creatinine, and serum electrolytes. 

b. Uroflow—findings that suggest 
the presence of a urethral 
obstruction include a low 
maximum urinary flow rate and a 
long voiding time. A flow pattern 


with a flat plateau is "d У 
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characteristic of a stricture. Time 
Intermittency may also be Uroflowin a Mule 
observed. 


c. Validated questionnaire to assess voiding (e.g. AUA symptom index). 
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4. Visualization of the urethra is required to diagnose a urethral stricture. 
Visualization of the urethra is accomplished by retrograde urethrogram, 
antegrade urethrogram, voiding cystourethrogram, cystoscopy, and/or 
ultrasound urethrography. A combination of these tests may be necessary 
to adequately assess the urethra. 

Before elective treatment, the following information must be obtained: the 

number of narrowings, the location of each narrowing, the length of each 

narrowing, and the caliber of each narrowing. Assessing the degree of 
spongiofibrosis is not mandatory. 

Urethrogram—usually performed in two phases: during injection of 

contrast through the penile meatus (retrograde urethrogram or RUG) and 

during voiding (voiding cystourethrogram or VCUG). In some cases, 
performing an antegrade urethrogram is necessary to adequately evaluate 
the stricture. These studies require both anterior-posterior and oblique 
projections. 

a. RUG—performed with the penis on moderate stretch. 

i. During RUG the urethral sphincter, prostatic urethra, and bladder 
neck are normally not distended (they appear narrow compared to 
the anterior urethra); these findings should not be misinterpreted as 
abnormal narrowings. 

ii. RUG tends to underestimate the length of the stricture. 

. VCUG—the urethral sphincter, prostatic urethra, and bladder neck are 
distended during VCUG, whereas they are not distended during RUG. 
Note that an open bladder neck at rest (not voiding) might indicate an 
incompetent bladder neck and a higher risk of urinary incontinence after 
restoring urethral patency. 

c. Antegrade urethrogram—when the proximal urethra is not adequately 
imaged by RUG and VCUG, then perform an antegrade urethrogram 
through a suprapubic access. Simultaneous antegrade and retrograde 
urethrogram may better define the stenosis, especially when there is 
severe narrowing or total occlusion. 

d. Urethrogram provides no information regarding spongiofibrosis. 

Cystoscopy—performed through the penis and/or through a suprapubic 

tract. Cystoscopy may not be able assess the length of the stricture because 

the scope usually cannot fit through it (however, a ureteroscope or 
pediatric cystoscope may fit). Cystoscopy provides no information 
regarding spongiofibrosis. 

Penile or perineal ultrasound urethrography—this study helps determine 

the length of the stricture and the degree of spongiofibrosis. It requires 

retrograde injection of saline through the penile meatus to distend the 
urethra. Ultrasound is performed with the urethra distended. 

. Stricture biopsy—consider performing a stricture biopsy in patients with 
recurrent stricture, history of genitourinary cancer, stricture that appears 
suspicious for malignancy, known lichen sclerosus, or suspected lichen 
sclerosus. 

10. Urethral rest—this is a period of time during which the bladder is drained 
by a suprapubic tube and the urethra remains without a catheter and 
without manipulation. In some cases, urethral rest may be required to 
allow the stricture to fully develop, so that the true extent of the stricture 
will be evident during evaluation. Urethral rest typically lasts 4-12 weeks, 
and it is frequently used before urethroplasty. It can also be useful after 
failure of endoluminal procedures. 
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Managing Obstruction from Urethral Strictures 


Acute Management of a Urethral Stricture 

1. Immediate intervention for urethral stricture may not be unnecessary when 

there is no significant post void residual and no significant distress. 

2. Immediate intervention is often required when there is significant post 
void residual, distress from urine retention, or need for a urinary catheter 
immediately before a surgical procedure. If immediate intervention is 
required, establish adequate drainage of the bladder using one of the 
following options. 

a. Dilation of the urethra and placement of a urethral catheter (preferably 
using dilation over a guidewire to minimize the risk of false passage). 
b. Placement of a suprapubic tube. 
c. Direct vision internal urethrotomy (DVIU) and placement of urethral 
catheter. 
. After obstruction has been relieved, proceed with formal evaluation and 
treatment of the stricture. 


Chronic Management of Urethral Strictures 
1. When the patient is unwilling or unable to undergo definitive treatment of 
a urethral stricture, then management focuses on achieving bladder 
drainage by other means, such as those listed below. 

. Chronic indwelling catheter—an indwelling urethral or suprapubic 
catheter is a reasonable management option for patients with a limited life 
expectancy, patients who cannot tolerate definitive treatment of their 
stricture, or patients who cannot self dilate/self catheterize. 

. Intermittent urethral dilation—gentle dilation is accomplished by self 
urethral catheterization. Dilations should be performed frequently enough 
to prevent significant narrowing (e.g. every 1-7 days). Frequent dilation 
tends to make each dilation less traumatic. Options for dilation include 
a. Dilation by a physician or other care giver. 

b. Self dilation—requires enough manual dexterity to catheterize. 
4. Perineal urethrostomy—the bulbar urethra is diverted to the perineum. 
This is an option for males with a stricture of the penile urethra. 


Treatment of Anterior Urethral Strictures in the Male 


General Information 

1. Indications for treating a urethral stricture include 

a. Preventing urinary retention—in rare cases, obstruction can cause 
hydronephrosis and progressive deterioration of renal function. 

b. Relieving symptoms—such as voiding symptoms and infection. 

2. Intervention may not be required when an asymptomatic stricture is 
associated with a normal post void residual. 

3. Treatment failure increases as the length of the stricture increases. 

4. Favorable characteristics—characteristics that favor successful treatment 
include single stricture (rather than multiple), stricture length < 2 cm, 
urethral lumen is not obliterated, and bulbar location. 


Urethral Dilation 
1. The goal of urethral dilation is to stretch the stricture without tearing it. 
Tearing through the stricture tends to increase inflammation and scarring. 
Aggressive dilation during a single procedure may be more likely to tear 
the stricture. Gradual dilation over days to weeks may be less traumatic. 
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Dilation can be accomplished using tapered rod-shaped instruments (e.g. 
sounds, filiform and followers, coaxial dilators) or using a dilating balloon. 


. A catheter is usually left in place for 1-3 days postoperatively. 
. Complications include re-stricture, bleeding, infection, and false passage. 
. Efficacy—dilation may cure strictures that are confined to the urothelium 


(i.e. strictures without spongiofibrosis). When spongiofibrosis is present, 
the stricture will likely recur. Repeat dilations do not improve the chance 
of cure. The efficacy and risks for failure are similar to urethrotomy (see 
below). 


Direct Vision Internal Urethrotomy (DVIU) 
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. Technique Bulbar Urethra Penile Urethra 


Urethrotomy is transurethral incision of an anterior urethral stricture. It can 
be accomplished under direct vision (direct vision internal urethrotomy) or 
blindly (e.g. using an Otis urethrotome). Blind incisions are discouraged; 
thus, DVIU should be utilized for urethrotomy. 


. When performed under direct vision, cutting can be performed with a 


blade (“cold knife”), an electrocautery wire (“hot knife”), or a laser. 


. “Cut to the light” DVIU—this procedure is not recommended because of 


the high failure rates. It was used for strictures that had completely 
obliterated the urethral lumen. A cystoscope was inserted through a 
suprapubic tract and passed antegrade down the urethra to the proximal 
aspect of the stricture. Then, a second cystoscope, which was inserted 
through the penile meatus and advanced to the distal aspect of the stricture, 
was utilized to perform DVIU. The light from the suprapubic cystoscope, 
which would hopefully shine through the scar tissue, served as a beacon 
toward which the DVIU was aimed. 


. The success of urethrotomy requires that the incision epithelializes before 


the scar contracts and narrows the lumen again. 


; ; 8 4 
questioned based on the regional Tainan atthe 4 and S'o'clock 

anatomy. In the penile urethra, the | position and their relation to the 
corpora are close to the 10 to 2 corpora cavernosa. 
o’clock surface of the urethra; thus, 
an aggressive incision at 12 o'clock can injure the corpora and its local 
veno-occlusive mechanism, resulting in erectile dysfunction. In the 
bulbar urethra, the spongiosum is thinnest at the 10 to 2 o'clock position; 
thus, an aggressive incision at 12 o'clock can perforate the spongiosum 
and create a fistula to the pubic symphysis. In the bulbar urethra, 
aggressive incision at the 6 o'clock position may risk injury to the 
rectum. To avoid these injuries, some urologists incise at the 4 to 5 
o'clock or 7 to 8 o'clock position. Incisions at the meatus are performed 
in the 6 o'clock position (see page 434). 

b. The cut should extend into normal urethra 5 mm proximal and distal to 
the stricture. The depth of the incision should be into healthy tissue 
without perforating through the outer layer of spongiosum. Some 
urologists incise deeply into the spongiosum when extensive fibrosis 
exists. However, if significant spongiofibrosis is present, urethrotomy 
will probably not cure the stricture. 

c. A catheter is usually left in place for 1-3 days postoperatively. 


a. Orientation of the incision—the 
classic recommendation is to incise 
at 12 o'clock (except at the meatus). 3 7 
But, the 12 o’clock incision canbe | и — » - 
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6. Complications include re-stricture, bleeding, periurethral hematoma, 
infection, and rarely erectile dysfunction. Urinary incontinence can occur 
ifthe membranous urethra is incised. Incision into the spongiosum can 
lead to systemic absorption of fluid (see TUR syndrome, page 322). 
Copious postoperative bleeding from the meatus is usually associated with 
erections. A larger urethral catheter can help tamponade bleeding. 
Efficacy 

a. A prospective randomized trial (Steenkamp, 1997) showed no difference 

in efficacy between urethral dilation and urethrotomy. 

b. The failure rate of DVIU is higher when a stricture has any of the 
following characteristics. 

i. Not located in the bulbar urethra 

ii. Length > 1-2 cm 

iii. Lumen diameter < 15 F 

iv. Multiple strictures 

v. Presence of significant spongiofibrosis 

vi. Previous urethral dilation or urethrotomy 
vii.Complete obliteration of the urethral lumen. 

. The long term success rate of the initial urethrotomy is 20-30%. If initial 
urethrotomy is restricted to a single, non-obliterative, bulbar urethral 
stricture that is < 1-2 cm in length, the success rate increases to 50-75%. 
d. The long term success rate of urethrotomy declines with each 

subsequent urethrotomy, falling to nearly 096 success after 3 procedures. 
Thus, repeat urethrotomy does not improve the chance of cure. 

. Post-incision injection into the stricture—injecting mitomycin C or steroid 
into the stenosis after DVIU may decrease the risk of recurrence (based on 
limited data). The EAU guideline recommends against injections into the 
stricture, whereas the AUA guideline states that it is an option. 


Urethral Stents 

1. These stents may be permanent or removable. 

2. Permanent urethral stents are not recommended. Historical data shows 
that they were most effective for a short bulbar urethral stricture that 
lacked dense spongiofibrosis. The long-term patency rate was 
approximately 50%. Stent related complications were common. 

3. When a stent is placed distal to the bulb, the patient may have pain when 
sitting and when engaging in intercourse. The stent rarely migrates. 

4. Urethral stents should not be used for penile urethral strictures, pelvic 
fracture urethral injury, or re-stricture after augmentation urethroplasty. 


Urethroplasty 
Urethroplasty is surgical reconstruction of the urethra. It can be accomplished 
by stricture excision and urethral anastomosis (excision and primary 
anastomosis urethroplasty) or by using tissue transfer techniques to replace a 
portion of the urethra (augmentation urethroplasty). 


Excision and Primary Anastomosis Urethroplasty (EPAU) 

1. EPAU is sometimes referred to as anastomotic urethroplasty. 

2. After the stricture and its associated spongiofibrosis are completely 
excised, the proximal and distal ends of the urethra are spatulated and 
sutured together to form a tension-free anastomosis. Tissue transfer is not 
utilized. 

3. EPAU is used for bulbar strictures of the anterior urethra and for pelvic 
fracture injuries of the posterior urethra. EPAU in the penile urethra 
causes penile shortening and chordee; therefore, it is usually not used for 
penile urethra strictures. 
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4. Excision of the stricture and the spongiofibrosis can be done either by 
transecting the spongiosum (transecting EPAU) or by incising into the 
spongiosum without transecting it (non-transecting EPAU). 

a. Transecting EPAU— men whose urethral stricture arises from blunt 
perineal trauma (e.g. straddle injury) usually have full thickness 
spongiofibrosis. To removal all of the spongiofibrosis, transection of the 
spongiosum is necessary. Thus, when EPAU is performed for a stricture 
that is caused by a straddle injury, a transecting technique is 
recommended. 7ransecting EPAU is usually avoided in patients with a 
history of penile surgery, penile trauma, or hypospadias because it may 
cause ischemia of the distal urethra (these patients may lack retrograde 
blood flow into the distal urethral artery). 

b. Non-transecting EPAU—men whose stricture arises from an iatrogenic, 
inflammatory, or congenital cause, usually have partial thickness 
spongiofibrosis (i.e. there is some healthy spongiosum surrounding the 
stricture). In these cases, non-transecting EPAU can be utilized to 
preserve the healthy spongiosum and to preserve the blood supply to the 
distal urethra. Compared to transecting EPAU, non-transecting EPAU is 
less likely to cause erectile dysfunction and has a similar short term 
patency rate. However, there is minimal data regarding the long term 
patency rate of non-transecting EPAU. 

EPAU is best utilized for bulbar strictures that are 1-2 cm long, although it 

has been used successfully for strictures up to 5 cm long. The closer a 

stricture is to the membranous urethra, the greater the stricture length that 

can repaired by EPAU. 

. EPAU technique—a midline perineal skin incision is preferred over an 
“inverted U" incision because a midline incision has a lower risk of 
surgical site infection and disrupts fewer nerves and blood vessels. The 
bulb is mobilized from the perineal body. During mobilization of the 
bulbar urethra, it is may be best to preserve the bulbar arteries (although 
data are lacking to prove a benefit). Adequate mobilization of the bulbar 
urethra and the distal urethra usually permit the surgeon to create a 
tension-free anastomosis. 

7. When the initial urethral mobilization is not sufficient enough to create a 
tension free anastomosis, several maneuvers can help bridge the gap 
between the urethral ends by straightening the path between them. These 
maneuvers are usually applied in the sequence listed below (if a maneuver 
does not bridge the gap, then the next maneuver is tried). 

a. Mobilize the bulbar urethra to the level of the suspensory ligament— 
mobilizing distal to the suspensory ligament (i.e. mobilizing the penile 
urethra) is avoided because it can increase the risk of chordee. 

b. Separate the crura of the corpora— dissect in the relatively bloodless 

plane to separate the corporal bodies for a distance of 4-5 cm. 

. Inferior pubectomy—excise a wedge of bone from the inferior surface 
of the pubis and route the urethra through the notch. 

d. Route the urethra around the corpora—after a tunnel is made in the bone 
adjacent to a corporal body, the urethra is routed around the lateral 
surface of the corporal body, through the bone tunnel, through the 
inferior pubectomy, and toward the membranous urethra. 

When a bulbar urethral stricture is too long to permit a tension free EPAU, 

then a tissue transfer is used. 
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Augmentation Urethroplasty 

1. After incising or excising the scar, a tissue transfer (flap or graft) is used to 

augment a portion of the urethra. 

2. Onlay transfer—this tissue transfer covers a non-circumferential urethral 
defect. Patency rates are similar whether the onlay is placed on the ventral, 
lateral, or dorsal urethra. However, diverticulum formation at the site of 
the onlay may be less likely when the onlay is placed on the dorsal urethra. 

. Tubularized transfer—a tubularized tissue transfer replaces a 
circumferential segment of urethra. The term “substitution urethroplasty” 
refers to a tubularized augmentation urethroplasty. 

4. Flaps—a flap is an island of skin with an attached pedicle of vascular 
tissue that supplies blood to the skin island. The skin flap is mobilized and 
positioned so that its epithelium is facing into the urethral lumen. A 
commonly used flap is a penile skin island with a dartos vascular pedicle. 

. Grafts—a graft is a free standing piece of tissue (no vascular pedicle) that 
is transferred elsewhere in the body (the graft bed). Since the graft has no 
blood supply of its own, it must initially absorb nutrients from the graft 
bed (imbibition) until vessels from the graft bed grow into the graft 
(inosculation). Thus, survival of the graft depends on an adequate blood 
supply to the graft bed. The graft is harvested and then positioned so that 
its epithelial surface is facing into the urethral lumen. Graft sources 
include oral mucosa (buccal, lingual), full thickness skin graft, and bladder 
epithelium. Autologous oral mucosa is the preferred graft because it is 
easy to harvest and causes minimal morbidity at the harvest site. Do not 
use non-autologous grafts (e.g. allograft, xenograft, or synthetic grafts). 

. Avoid using hair-bearing skin for a flap or a graft because of the higher 

rate of complications (hair causes urethral stones and obstruction). If 

lichen sclerosus is suspected, avoid using genital skin for reconstruction. 

Onlays are preferred over tubularized transfers because onlays have a 

higher success rate. Tubularized transfers should be avoided if possible. 
. Graft versus flap for an onlay 
a. Flaps and grafts achieve an equal long term patency rate. However, 
grafts are typically preferred over flaps because grafts have a lower 
harvest site morbidity and a lower risk of diverticulum formation. 

b. A graft is a good option when there is not enough genital skin for a flap 
or when the genital skin is diseased (e.g. lichen sclerosus/BXO). 

c. A flap is preferred when the blood supply of the graft bed is not 
sufficient enough to support a graft (e.g. radiated or scarred tissue). 

. Transecting versus non-transecting augmentation urethroplasty 
a. When full thickness spongiofibrosis is present, transection of the 

spongiosum is necessary to excise all of the fibrosis. The gap between 
the cut ends can be bridged using an augmented transecting anastomotic 
urethroplasty or using a tubularized tissue transfer (see diagram below). 
b. When partial thickness spongiofibrosis is present, non-transecting 

urethroplasty (by scar excision or scar incision) is utilized to preserve 
the healthy spongiosum (which serves as a well vascularized graft bed) 
and to preserve the blood supply to the distal urethra. For augmentation 
urethroplasty, a non-transecting technique reduces the risk of recurrent 
stricture. There is insufficient data to determine if other benefits exist. 
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10. One stage versus multi-stage urethroplasty 

a. In most cases, a one stage urethroplasty is preferred. When suboptimal 
local tissue conditions will dramatically complicate the procedure (e.g. 
extensive scarring, radiation exposure, fistula, severe spongiofibrosis, 
etc.), then a staged procedure should be considered. 

b. When a tubularized tissue transfer is required or when there is severe 
scarring (e.g. lichen sclerosus or prior hypospadias repair), a multi-stage 
procedure is usually preferred and may achieve a better outcome. 

11. Augmentation urethroplasty can be used to treat stenosis anywhere in the 
anterior or posterior urethra. 


Complications of Urethroplasty 
1. Re-stricture is the most common complication. 
2. Sexual dysfunction 
a. Penile shortening and/or chordee—this is most likely to occur with 
transecting anastomotic procedures when the gap that must be bridged is 
too long or when the urethral ends are insufficiently mobilized. 
b. Cold glans or non-engorged glans during erection—this seems to be less 
likely after non-transecting urethroplasty. 

. Decreased glans sensitivity. 

. Erectile dysfunction (ED)—occurs in approximately 2% of cases. For 
EPAU, a non-transecting procedure results in a lower risk of ED. For 
augmentation urethroplasty, it is unclear if a non-transecting technique 
lowers the risk of ED. 

e. Ejaculatory dysfunction—from disruption of the bulbospongiosus. 

Sparing this muscle may help reduce ejaculatory problems. 

Diverticulum of the onlay—the risk of diverticulum can be reduced by 

using a graft (rather than a flap) and by using a dorsal onlay (the tunica 

albuginea of the corpora cavernosa provides a rigid support that prevents 
ballooning of the onlay). 

4. Post void dribbling. 


Efficacy of Urethroplasty 
1. Failure rate is higher when a stricture has the following characteristics. 

a. Long stricture—failure rate increases as stricture length increases. 

b. Prior urethrotomy—most data suggests that a previous urethrotomy 
decreases the success rate of urethroplasty. 

c. Prior urethroplasty—failure rate is higher for repeat urethroplasty. 

d. Tubularized tissue transfer—failure rate is higher for tubularized tissue 
transfers than for onlay transfers. 

. The success rate of urethroplasty is much higher than the success rate of 
either urethral dilation or urethrotomy. 

. For EPAU, the success rate falls to 86% by 5 years, but remains at 86% 
through 15 years. Thus, the success of EPAU does not deteriorate beyond 5 
years of follow up. 

. For augmentation urethroplasty, the long term success rate continues to 
deteriorate beyond 5 years, falling to 5896 at 15 years. 

. Tubularized tissue transfers have a higher failure rate than onlays. Thus, 
tubularized tissue transfers should be avoided when possible. When 
tubularized transfer is the only option, it should be utilized only with a 
multi-stage urethroplasty. 
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Relative Success Rate for Anterior Urethroplasty Techniques 


anastomotic > onlay (flap or graft) > tubularized flap > tubularized graft 
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Treatment of Penile & Bulbar Urethral Strictures—No Previous Treatment 
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2. 


3. 


DVIU, dilation, or urethroplasty may be used as initial therapy for any 

urethral stricture. The choice of initial therapy depends on many factors. 

a. DVIU and dilation are most effective when all of the following 
favorable characteristics are present: single stricture, stricture length 
< 2 cm, stricture located in the bulbar urethra, and non-obliterated 
urethral lumen. 

b. Urethral reconstruction is more invasive, but has a higher patency rate 
than dilation or DVIU, especially when any of the following criteria are 
present: multiple strictures, stricture length > 2 cm, stricture located in 
the penile urethra, or complete obliteration of the urethral lumen. 

Penile urethra stricture—a previously untreated solitary, short stenosis 

without spongiofibrosis may be cured by dilation or DVUI; however, these 

treatments are usually unsuccessful for strictures in the penile urethra. The 

EAU guideline states that DVIU should not be used for strictures in the 

penile urethra and that dilation should not be used for strictures longer than 

2 cm. The AUA guideline states “Surgeons should offer urethroplasty to 

patients with penile urethral strictures because of the...high recurrence 

rates with endoscopic treatments.” 

Bulbar urethra stricture 

a. Strictures > 2 cm in length—the EAU guideline recommends against 
using DVIU or dilation and the AUA guideline states that urethroplasty 
should be offered as initial management for strictures > 2 cm in length. 

b. Strictures < 2 cm in length—the AUA and EAU guidelines state that 
dilation, DVIU, or urethroplasty are acceptable initial treatments for a 
solitary, non-obliterative, bulbar urethral stricture that is < 2 cm in 
length. When the urethral lumen is obliterated (or nearly obliterated) 
with a dense stricture, urethroplasty may be a more suitable option. 


Treatment of Penile & Bulbar Urethral Strictures—Previously Treated 
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Previous dilation or DVIU 

a. Stricture that still has favorable characteristics—a second DVIU or 
dilation may performed for a stricture that recurs > 3 months after 
previous treatment. Performing > 2 DVIUs/dilations is not recommend 
because these procedures may lengthen the stricture and may increase 
the complexity of subsequent urethroplasty. If DVIU or dilation fails 
after 1 or 2 attempts, urethroplasty is the preferred treatment. 

b. Stricture with unfavorable characteristics—these patients should 
probably be treated with urethroplasty. 

Previous excision and primary anastomosis urethroplasty (EPAU)— 

dilation or DVIU may be performed 1 or 2 times when the recurrence is 

short (e.g. < 1 cm) and non-obliterative. If the stricture is obliterative, 

> 1 ст, or fails 1-2 attempts at DVIU/dilation, then perform urethroplasty. 


When Urethroplasty is Indicated, Which Method is Recommended? 
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3. 


Short bulbar urethral stricture—for а solitary short bulbar urethral 
stricture (e.g. < 2 cm in length), the preferred method of reconstruction is 
excision and primary anastomosis urethroplasty because it has a higher 
long term success rate and a lower complication rate than augmentation 
urethroplasty. 


. Long bulbar urethral stricture—for long bulbar urethral strictures, the 


preferred method of reconstruction is augmentation urethroplasty. 
Penile urethra and fossa navicularis stricture—strictures of the penile 
urethra or fossa navicularis should always be reconstructed using an 
augmentation urethroplasty. EPAU is avoided in this location because it 
can cause significant penile shortening and chordee. 
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Meatal Stenosis 
1. Meatal stenosis is narrowing of the urethral meatus. Symptoms include 

deflected stream, slow stream, dysuria, urgency, and frequency. 

2. In children, the most common cause of meatal stenosis is circumcision. 
The meatus becomes inflamed from contact with the urine (ammoniacal 
dermatitis) and with the diaper. This inflammation causes the meatal tissue 
to adhere together, producing a stenosis. 

3. In adults, the most common cause of meatal stenosis is transurethral 
manipulation (e.g. cystoscopy or catheterization). Other causes include 
lichen sclerosus/BXO and failed hypospadias repair. 

. Treatment is indicated when the patient is symptomatic. 

. In children, the initial treatment is usually a ventral meatotomy (incision of 

the ventral meatus at the 6 o'clock position). The cure rate is > 9596. 

6. In adults whose stenosis is not from hypospadias repair, not from lichen 
sclerosis, and is non-obliterative, then initial treatment options include 
dilation, ventral meatotomy, meatoplasty (the surrounding skin is sutured 
into the meatotomy), or augmentation urethroplasty. Dilation rarely cures 
the stenosis (cure usually requires a surgical procedure). For ventral 
meatotomy, the incision is made in the 6 o'clock position. Augmentation 
urethroplasty tends to have the best cosmetic outcome. 

7. In adults whose stenosis is from hypospadias repair, from lichen sclerosis, 
or is obliterative, the initial treatment is augmentation urethroplasty. 
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Fossa Navicularis Strictures 
1. When the stenosis is not from hypospadias repair, not from prior 

urethroplasty, not from lichen sclerosis, and is non-obliterative, then initial 
treatment options include dilation or ventral meatotomy. For ventral 
meatotomy, the incision is made in the 6 o'clock position. If dilation or 
meatotomy fails, then augmentation urethroplasty is recommended. 

. In adults whose stenosis is from hypospadias repair, from urethroplasty, 
from lichen sclerosis, or is obliterative, the initial treatment is 
augmentation urethroplasty. 
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Treatment of Posterior Urethral Stenosis in the Male 


Pelvic Fracture Urethral Injury (PFUI) 

1. For posterior urethral injury from pelvic fracture, the International 
Consultation on Urologic Diseases (ICUD) recommends using the term 
“pelvic fracture urethral injury”, rather than the terms “posterior urethral 
distraction defect” or “pelvic fracture urethral distraction defect.” 

Most PFUIs occur at the bulbomembranous junction (where the urethra 
passes through the perineal membrane). Injuries range from partial urethral 
tear to complete urethral transection. The prostate and bladder are often 
pushed cephalad by hematoma. As the hematoma resorbs, the prostate and 
bladder descend closer to the bulbar urethral stump. 
. Management of the acute urethral injury—see pages 616-617 and 
page 599. The injury is managed by establishing urinary drainage. If a 
stricture develops, its treatment is delayed until after recovery from the 
acute trauma. 
a. When PFUI is acutely managed with urethra realignment, some men 
develop a minor stenosis. 
b. When PFUI is acutely managed with a suprapubic tube, almost all men 
develop a major stenosis. 
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4. 


5. 


Delayed management of the urethral stricture 

a. Evaluation and management should be delayed until the patient's 
injuries have stabilized and when positioning of the patient for surgery is 
safe. Pelvic hematoma should be resolved (which allows the prostate 
and bladder to descend, minimizing the urethral gap). Orthopedic 
injuries must be healed enough to permit lithotomy position. Surgeons 
often wait at least 3 months after the PFUI before considering treatment. 

b. Evaluation must include combined retrograde and antegrade urethral 
imaging. Options include RUG and VCUG, antegrade and retrograde 
cystoscopy during fluoroscopy, or a combination of these. 

c. The AUA states that PFUI should not be managed with DVIU or 
dilation, and that urethroplasty is the recommended treatment. The EAU 
states that DVUI may be used for one attempt only when the stricture is 
short (e.g. < 1.5 cm) and non-obliterative. 

d. When the PFUI results in major stenosis or when one DVIU is 
unsuccessful, the treatment of choice is usually a single-stage excision 
and primary anastomosis urethroplasty (EPAU). If EPAU cannot be 
achieved, perform an augmentation urethroplasty. 

When anastomotic urethroplasty is performed for PFUI, erectile 

dysfunction and urinary incontinence are usually caused by the original 

pelvic trauma and not by the urethroplasty. 


Bladder Neck Stenosis & Vesicourethral Anastomosis Stenosis 
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“Vesicourethral anastomosis stenosis" is the preferred term for bladder 
neck narrowing after complete removal of the prostate (e.g. radical 
prostatectomy). “Bladder neck stenosis” is the preferred term for abnormal 
bladder neck narrowing in all other circumstances (although the term 
bladder neck contracture is commonly used). 

Transurethral incision of the bladder neck (TUIBN)—this procedure is 
similar to a DVIU, except that it is performed at the bladder neck. The 
incision(s) are made deep enough to reach bleeding tissue. After prostate 
resection, the posterior bladder neck is closer to the rectum; thus, 
aggressive posterior incision can injure the rectum or cause urethrorectal 
fistula. Aggressive anterior incision can form a fistula to the pubic 
symphysis (especially after pelvic radiation). The risk of these injuries can 
be minimized by making laterally directed incisions. Several incisions may 
be required to open the bladder neck sufficiently. The incision can be made 
with a cold knife, hot knife, or laser. The short term success rate of TUIBN 
is 50-80%. 


. Transurethral resection of the bladder neck (TURBN)—bladder neck scar 


is resected, coring out a wider caliber channel. After prostate resection, 
aggressive posterior TURBN risks injury to the rectum and urethrorectal 
fistula. Aggressive anterior incision can form a fistula to the pubic 
symphysis (especially after pelvic radiation). The short term success rate 
of TURBN is 50-80%. Outcomes and complication rates are similar for 
TUIBN and TURBN. 

Membranous urethra stenosis—this stenosis is at the voluntary urinary 
sphincter. Dilation may be the best initial treatment because DVIU or 
transurethral resection of the scar may pose a higher risk of urinary 
incontinence. TUIBN or TURBN are often reserved for when dilation 
fails. 


. Bladder neck stenosis—for a non-obliterative stenosis, the initial treatment 


is dilation, TUIBN, or TURBN. 
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6. Vesicourethral anastomosis stenosis after radical prostatectomy or radical 
cystectomy—for a non-obliterative stenosis, the initial treatment is 
dilation, TUIBN, or TURBN. Dilation is often assumed to pose a lower 
risk of urinary incontinence, but limited data suggests that the risk 
incontinence is similar for dilation, TUIBN, and TURBN. 

7. For non-obliterative posterior urethral stenosis not caused by PFUI, 
repetitive endoluminal treatments may stabilize the stenosis. Therefore, 
recurrences can be treated with repeat endoluminal therapy before 
considering more complicated therapies. 

. When a stenosis is obliterative or fails multiple endoluminal treatments, 
more aggressive treatment may be required. 

a. Aggressive endoluminal treatment—if the urethra remains patent, but 
urinary incontinence develops, place an artificial urinary sphincter. 

b. Augmentation urethroplasty—most of these patients develop urinary 
incontinence and require placement of an artificial urinary sphincter. 

c. Catheterizable limb—a catheterizable limb inserts into the native 
bladder or neobladder and allows the patient to self catheterize. 

d. Conduit—patients with a neobladder can be converted to a conduit. 

e. Ileal chimney—for patients with their native bladder, a segment of ileum 
drains urine from the bladder to an abdominal wall stoma. 
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Postoperative Care and Follow Up 


1. Immediate postoperative management 

a. A urethral or suprapubic catheter is left in place after treatment of a 
stricture (a urethral catheter may be preferred because it acts as a stent 
over which the urethra can heal). For endoluminal procedures (e.g. 
dilation, DVIU, TURBN, etc.), the catheter can be removed in 1 to 3 
days. After urethroplasty, the catheter is left in longer. 

b. The AUA guidelines suggest administering prophylactic antibiotics at 
the time of catheter removal when risk factors for infection are present 
(see page 727). 

2. Short term postoperative management after endoluminal procedures 

a. In patients who are not candidates for urethroplasty, self catheterization 
every 1-7 days for at least 4 months postoperatively delays the onset of 
recurrence. Lubricating the catheter with steroids (e.g. triamcinolone 
ointment) appears to decrease the recurrence rate even further. 

b. After endoluminal procedures, performing a RUG, VCUG, or 
cystoscopy a few weeks after catheter removal may be prudent in 
patients with a high risk of recurrence (it may detect the stricture before 
it gets too narrow and too dense, allowing for easier catheter placement). 
Patients with lower risk for recurrence are more suitable for follow up 
without imaging. 

. Short term postoperative management after urethroplasty 

a. RUG or VCUG is performed approximately 2-3 weeks after surgery. 

b. If extravasation is present, then replace the catheter and repeat imaging a 
few weeks later (most urine leaks will heal with a longer duration of 
catheter drainage). 

4. Long term follow up—the optimal interval and duration of follow up is 
unknown. The following non-invasive tests can be used to help monitor for 
recurrent stenosis. If recurrence is suspected, perform urethral imaging. 

a. Follow up should include assessment of urinary symptoms, especially 
symptoms associated with recurrent stricture. 

b. Uroflow—flow rate > 15 ml/s suggests absence of recurrent stenosis. 

c. Post void residual. 
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Stomal Stenosis 


1. Stomal stenosis can occur at the skin or at the fascia. Skin stenosis is more 
likely to occur when a stoma is flush with the skin (e.g. catheterizable 
limb) than when it protrudes above the skin (e.g. ileal conduit). 

2. Causes of stomal stenosis—peristomal hernia, trauma (from catheterizing 
or from poorly fitting appliances), inflammation of surrounding skin, and 
poor surgical technique (kinking at the fascia, fascial opening too narrow). 

3. Long term rates of stomal stenosis—2-5% for ileal conduit in an adult, 
~30% for ileal conduit in a children, and 6-30% for a catheterizable limb. 

4. Evaluation 
a. Physical examination should include examination of the stoma and the 

peristomal region. For a conduit, you may be able to place a finger in the 
stoma to feel the point of narrowing. Check for a peristomal hernia. 

b. Renal imaging to check for hydronephrosis. A CT scan may be helpful 
to detect a peristomal hernia. Injecting contrast into the stoma may help 
visualize the conduit or catheterizable limb. 

c. Check serum BUN, creatinine, and electrolytes. 

5. Intervention is indicated when the stenosis causes infection, pain, urinary 
retention, hydronephrosis, or difficulty catheterizing. Place a catheter into 
the urinary diversion to relieve the obstruction. If a catheter cannot be 
placed, then place a percutaneous suprapubic tube into the bladder (when a 
bladder is present) or place nephrostomy tubes. 

6. Indwelling drainage tubes are an option for patients with limited life 
expectancy or in patients who cannot tolerate definitive treatment. 

7. For stenosis caused by a peristomal hernia, treatment options include 
a. Support belt—the hernia can be reduced by wearing a special belt that 

places pressure on the peristomal area. 

b. Surgical repair of the hernia 

c. Indwelling catheter 

8. When a peristomal hernia is absent, treatment options include 
a. Periodic stoma dilation 
b. Surgical revision of the stoma 
c. Indwelling catheter 

9. Rarely, stricture can occur in the intraabdominal portion of a conduit. 
Dilation is usually unsuccessful and surgical revision is often required. 
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STRICTURES OF THE UPPER 
URINARY TRACT 


General Information 
1. A stricture (also called a stenosis) is narrowing of a lumen or opening in 
the body. This narrowing may cause obstruction. 
2. Indications for treating an upper urinary tract stricture include 

a. Preservation of renal function—in some cases, obstruction can cause 
progressive deterioration of renal function. 

b. Relief of symptoms—such as pain, infection, and urolithiasis. 

3. Intervention may not be required when an asymptomatic stricture is 
associated with stable or absent function in the ipsilateral kidney. 
4. Classification of strictures 

a. Extrinsic vs. intrinsic—an extrinsic stricture is caused by a process 
arising from outside the obstructed structure (e.g. retroperitoneal fibrosis 
that obstructs the ureter). An intrinsic stricture is caused by a process 
arising from within the obstructed structure (e.g. inflammation causing a 
ureteral scarring). 

b. Ischemic vs. non-ischemic—ischemic strictures arise from impaired 
blood supply (such as from radiation or from ureteral mobilization 
during surgery). Non-ischemic strictures occur in the setting of adequate 
blood supply (such as congenital strictures or chronic inflammation). 

c. Benign vs. malignant—an evaluation for malignancy may be indicated 
before definitively treating a stricture. 

d. Congenital (primary) vs. acquired (secondary)—acquired strictures can 
be further classified as iatrogenic or non-iatrogenic. 

e. Partial occlusion vs. complete occlusion 

f. Length of the stricture 


Ureteral Anatomy 
1. The ureter is divided into 4 anatomical zones. 
a. Ureteral pelvic junction (UPJ) 
b. Abdominal ureter (from the UPJ to the iliac vessels) 
c. Pelvic ureter (from the iliac vessels to the UVJ) 
d. Ureterovesical junction (UV) 

2. The narrowest parts of the ureter are the UPJ, the UVJ, and where the 
ureter crosses over the iliac vessels. 

3. In men and women, the gonadal (testicular/ovarian) vessels pass anterior 
to the ureter. 

4. The vas deferens (in men) and the uterine artery (in women) each arch over 
the anterior surface of the ureter. The spacial relation of these structures 
can be remembered using the phrase “water under the bridge,” for which 
the water (urine) passes under (posterior to) the bridges (arches formed by 
the uterine artery or vas as they pass anterior to the ureter). 

5. In women, the ureter passes close to the uterine arteries, the ovarian 
vessels, and the cervix. During hysterectomy, the ureter can be injured 
while suturing any of these structures (the injury usually occurs during 
ligation of the uterine or ovarian vessels). 
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Ureteral Strictures 


Etiology 
i. The most common cause ој ureterai stricture is congenitai ureieral pelvic 
junction obstruction. Other causes of ureteral stricture include 

a. Extrinsic—retroperitoneal fibrosis, retroperitoneal lymphadenopathy 
(from testis cancer, lymphoma, etc.), retroperitoneal mass (e.g. sarcoma, 
abdominal aortic aneurysm), pelvic malignancy (e.g. cervical cancer, 
prostate cancer, bladder cancer). 

b. Intrinsic—intrinsic strictures are often caused by scar, which contracts 
and reduces the caliber of the ureteral lumen. Scar can arise from 
radiation, chronic inflammation, impacted stone, infection (e.g. 
tuberculosis, schistosomiasis), post surgical (after ureteroscopy or open 
surgery), ureteral tumors, or congenital ureteropelvic junction 
obstruction. 

2. Risk factors for developing a ureteral stricture 

a. Presence or history of upper urinary tract calculi 

b. Impacted ureteral stone (especially for duration > 2 months) 

c. Ureteral instrumentation (e.g. ureteroscopy)—after ureteroscopy, the 
long term risk of ureteral stricture is < 1%. Strictures that develop after 
ureteroscopy are almost always symptomatic. 

. Ureteral perforation 
History of ureteral surgery 
History of abdominal, pelvic, or retroperitoneal surgery 

. Abdominal or pelvic radiation 

. Upper urinary tract infection—especially tuberculosis. 
Retroperitoneal disease process (e.g. malignancy or fibrosis) 
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Presentation 
1. A ureteral stricture tends to obstruct the flow of urine and increase the 
upstream pressure in the collecting system. This “back pressure” can cause 
symptoms, renal dysfunction, and dilation of the upstream structures. 
2. Symptoms 
a. Ureteral strictures usually present with ipsilateral flank pain, flank 
fullness, or renal colic. Pain may be more intense during periods of 
diuresis (such as after drinking alcohol, caffeine, or a lot of water). 
b. Ureteral strictures may be asymptomatic (which is often the case for 
congenital strictures or strictures that develop slowly over time). 
3. Signs 
a. Tenderness may be present in the abdomen, flank, or costovertebral 
angle. 
b. The “back pressure” causes dilation of upstream structures. 
i. Hydronephrosis—dilation of the renal pelvis and calyces. 
ii. Hydroureteronephrosis—dilation of the ureter, renal pelvis, calyces. 
c. The presence of hydronephrosis does not necessarily mean that the 
stricture is clinically significant. A partial obstruction may cause 
hydronephrosis without producing symptoms and without altering renal 
function. 
d. Chronic obstruction can impair renal function and cause renal atrophy. 
e. Elevated creatinine may be present when a ureteral stricture is bilateral 
or when it occurs with a functionally solitary kidney. 
f. Other presenting signs may include hematuria and urinary tract 
infection. 
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Work up 

. The main goals of evaluation are to determine if the stricture impairs renal 

function, produces symptoms, or arises from malignancy. 

Urinalysis (and urine culture if indicated). 

Serum BUN, creatinine, and electrolytes. 

Renal ultrasound—this is often the initial study used to evaluate flank 

pain. It may show hydronephrosis on the side of the ureter stricture, but it 

usually cannot visualize the stricture. 

. CT urogram (CTU)—this is probably the best test to evaluate a ureter 
stricture because it provides detailed images of the collecting system and 
the extrinsic structures (including nearby blood vessels). If CT urogram is 
not available, an intravenous urogram (IVU) and a non-contrast 
abdominal/pelvic CT scan may be performed. In patients with an iodine 
allergy, MR urography (MRU) may be utilized. 

. Retrograde and/or antegrade pyelogram—these imaging studies are often 
used when an elevated creatinine precludes the use of intravenous iodine 
or when functional studies (CTU, MRU, or IVU) do not adequately 
visualize the entire collecting system. In some cases, an antegrade and 
retrograde pyelogram can be performed simultaneously (especially useful 
to delineate the length of a complete ureteral stricture). 

. Renal scan—used to quantify the degree of obstruction and the relative 

function of the ipsilateral kidney (see page 463 and 467). Balloon dilation 

and endoureterotomy are more likely to fail when the ipsilateral kidney 
contributes less than 25% to the overall renal function. Nephrectomy may 
be considered when the ipsilateral kidney is poorly functioning. 

See Imaging of Obstruction, page 467. 

. Intraluminal ultrasound—may provide helpful information regarding 
nearby blood vessels and the degree of periureteral fibrosis. 

10. Stricture biopsy—before treatment, consider performing a biopsy in 

patients with a recurrent stricture, a suspicious appearing stricture, a 
stricture of unclear origin, or a history of urothelial malignancy. 
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Managing Obstruction from Ureteral Strictures 


Acute Management of Ureteral Strictures 

1. Intervention may not be required when an asymptomatic stricture is 
associated with stable or absent renal function in the ipsilateral kidney. 

2. Initial management usually consists of relieving ureteral obstruction by 
either cystoscopic placement of a ureteral stent or placement of a 
percutaneous nephrostomy tube. Relieving the obstruction preserves renal 
function, helps eliminate infection, and relieves pain. 

3. Urinary tract infection (UTI) in the presence of ureteral obstruction is 
considered a complicated UTI, and should be treated with at least 7-14 
days of antibiotic therapy. 

4. After obstruction has been relieved and infection has been treated, proceed 
with formal evaluation and treatment of the stricture. 


Chronic Management of Ureteral Strictures 

1. A chronic indwelling nephrostomy tube or ureteral stent is a reasonable 
management option for patients with a limited life expectancy, patients 
who cannot tolerate definitive treatment of their stricture, or patients 
whose malignancy continues to obstruct the ureter. 

2. Indwelling tubes should be changed according to the manufacturer’s 
recommendation and frequently enough to avoid problems that arise from 
encrustation (e.g. obstruction or difficult tube removal). 
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3. Unfortunately, ureteral stents are not always effective for relieving 
obstruction. In some cases, the extrinsic force is high enough to collapse 
the stent, which causes urinary obstruction. 

a. Obstruction occurs in 24-44% of stents placed for malignant extrinsic 
strictures and in 10% of stents placed for benign extrinsic strictures. 
Thus, stent obstruction is more likely when an extrinsic stricture is 
caused by malignancy. 

b. Metal coil stents—examples include the Cook Resonance? stent (a metal 
coil stent) and the Applied Medical Silhouette? stent (a polyurethane 
stent reinforced with a metal coil). These stents withstand greater 
compressive forces than standard ureteral stents, and may be effective 
when standard stents become obstructed by extrinsic compression. The 
Silhouette? stent appears to be the most resistant to compressive forces. 
The Silhouette? and Resonance? stents are MRI compatible. 

. Using a larger diameter stent may reduce the risk of obstruction. Placing 
two stents in the same ureter may help relieve compressive obstruction 
when a single ureteral stent fails. 

d. When a ureteral stent does not allow sufficient drainage, a nephrostomy 

tube should be placed. 
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Treatment of Malignant Ureteral Strictures 


Treatment of Malignant Intrinsic Ureteral Strictures 

1. Malignant intrinsic ureteral strictures are usually caused by urothelial 
carcinoma. Treatment is directed toward the ureter tumor. See Upper 
Urinary Tract Urothelial Cancer, page 92. 

2. An indwelling nephrostomy tube or ureteral stent is a reasonable 
management option for patients with a limited life expectancy, patients 
who cannot tolerate definitive treatment of their stricture, or patients 
whose malignancy continues to obstruct the ureter. 


Treatment of Malignant Extrinsic Ureteral Strictures 

1. Cancers that can cause extrinsic strictures (from direct tumor extension or 
from lymphadenopathy) include testicular cancer, lymphoma, sarcoma, 
colon cancer, cervical cancer, prostate cancer, and bladder cancer. 

2. The initial management is placement of a nephrostomy tube or ureteral 
stent, which is left indwelling while the malignancy is being treated. 

3. After cancer treatment is complete, a pyelogram can help determine if the 
tumor has regressed enough to relieve the ureteral obstruction. 


Treatment of Benign Ureteral Strictures 


General Information 
1. The three main goals of treating strictures are ruling out malignancy, 
preserving renal function, and relieving symptoms. 
2. Treatment options for benign ureteral strictures include 
a. Chronic indwelling nephrostomy tube or stent (with periodic tube 
changes)—this may be a reasonable option in patients with a limited life 
expectancy or in patients who cannot tolerate definitive treatment. 
b. Balloon dilation (antegrade or retrograde) 
c. Endoureterotomy (antegrade or retrograde) 
d. Open or laparoscopic surgical repair 
e. Nephrectomy—may be considered when the ipsilateral kidney is poorly 
functioning or non-functioning. 
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Balloon Dilation 
1. Under fluoroscopic guidance, a ureteral dilating balloon is passed over a 
guidewire and inflated to its maximum pressure. The balloon exerts radial 
force on the stricture, which causes the concentric bands of scar to break. 

Initially, the balloon may exhibit an hourglass deformity (sometimes called 

a “waist”) were the stenosis restricts expansion of the balloon. However, 

when the concentric bands of scar are finally ruptured, the “waist” 

disappears and the balloon expands completely. 
2. Unresolved aspects of the balloon dilation technique 

a. What is the optimal balloon diameter?—the reported range of balloon 

diameter is 12F to 30F. 

b. How fast do you inflate the balloon?—either rapid or slow dilation 
appears to be safe. Some data suggests that slow dilation (over 10 
minutes) produces less inflammation than rapid dilation. 

. How long do you leave the balloon inflated?—the reported range of 
inflation time ranges from 30 seconds to 10 minutes. Longer dilation 
time may help tamponade bleeding, but high pressure dilation over a 
long period can theoretically induce ischemia. The duration of dilation 
should probably be < 10 minutes. 

d. How many times do you reinflate the balloon?—the reported range for 
the number of inflation-deflation cycles conducted during a single 
procedure is from 1 to 10. 

. What stent size should be placed after dilation?—the reported range for 
stent size is 6 F to 16 F. Some data suggests that the patency rate may be 
higher when a larger diameter stent is used. If a large diameter stent 
(10-16 F) is not available, two 6-8 F stents may be placed in the ureter. 

f. How long do you leave the stent in place?—ureteral stents are typically 
left in place for 2-6 weeks postoperatively. 

3. Follow up—pyelogram, ultrasound, or renal scan 1 month after stent 

removal, and then at 3 months and 6 months after stent removal. 

The failure rate of balloon dilation is higher when the stricture has any of 

the following characteristics. 

a. Ischemic etiology—e.g. caused by radiation or ureteral mobilization. 

b. Length > 2 cm 

c. Located in the mid ureter (rather than in the proximal or distal ureter). 

d. The ipsilateral kidney contributes less than 2596 to the overall renal 

function based on nuclear renal scan. 

Endoureterotomy achieves a greater success rate than balloon dilation. 

Thus, some urologists advocate using endoureterotomy as the initial 

management for most benign ureteral strictures. 
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Endoureterotomy and Endopyelotomy 
1. Endoureterotomy is endoscopic incision of a ureteral stricture. 

Endopyelotomy is endoscopic incision of the ureteropelvic junction. 

2. After full thickness incision of the ureter and stenting, the ureteral wall 
reforms completely within 3-6 weeks. 
3. Incision can be accomplished by any of the following methods. 

a. Under fluoroscopic guidance—the incision is performed using a cutting 
balloon (e.g. Acucise? device). The Acucise? device has a cutting wire 
that runs lengthwise along the surface of a dilating balloon. It is inserted 
over a guidewire and into position under fluoroscopic guidance. When 
the balloon is inflated, the wire is pushed into the stricture and cuts 
through it using electrocautery. Thus, this device dilates and incises 
simultaneously. The Acucise? device should not be used near the iliac 
vessels. 
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b. Under direct endoscopic vision—the incision may be performed with a 
cold knife, electrocautery probe, or laser. A cold knife requires a rigid 
ureteroscope, whereas a laser or electrocautery probe can be used with a 
flexible ureteroscope. 

4. Endoureterotomy can be accomplished antegrade (through a percutaneous 
tract) or retrograde (through the bladder). The antegrade approach is 
usually restricted to mid or proximal ureteral strictures. A combined 
antegrade and retrograde approach may be necessary in some cases, such 
as when recanalization for complete occlusion is attempted by cutting 
toward the light of the other endoscope (“cut to the light" procedure). 

5. Extend the incision into normal ureteral tissue for a distance of 2-10 mm 
proximal and distal to the stricture. Incise through the ureter wall and into 
peri-ureteral fat (full thickness). Full thickness incision is confirmed by 
visualizing extravasation of contrast during a pyelogram. 

6. The orientation of a ureter incision depends on imaging studies (which 
reveal nearby structures) and the location of the stricture. The typical 
orientation for urethrotomy is described below. 

a. Ureteropelvic junction (UPJ)—the incision is made lateral to avoid the 
great vessels (which are medial) and renal vessels (which are anterior 
and posterior). The incision extends from the ureter into the renal pelvis. 
Cutting through the UPJ is called endopyelotomy. 

b. Abdominal ureter—the incision is made lateral or posterior-lateral to 
avoid the bowel and gonadal vessels (which are anterior) and to avoid 
the aorta and vena cava (which are medial). 

c. Over the common iliac vessels—the incision is made anterior to avoid 
the common iliac vessels. 

d. Pelvic ureter—the incision is made anterior-medial to avoid the internal 
iliac vessels (which are lateral). 

e. Ureterovesical junction (UVJ)—the incision is made at the 12 o'clock 
position (through the ureteral orifice and into the intramural ureter) to 
avoid the inferior vesical artery (which is lateral). 


Location of Typical Orientation of 
Benign Ureteral Stricture Endoscopic Incision] 
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T The incision is extended into the renal pelvis. 

* The incision is made through the ureteral orifice and into the intramural ureter. 

1 Preoperative CT or intraoperative intraluminal ultrasound can help ensure that 
there are no vascular structures or organs near the incision location. 


7. Endoureterotomy may be performed with or without balloon dilation. 
When the stricture is very narrow, endoureterotomy may be difficult 
because the ureteroscope will not fit through the stricture. In this case, 
balloon dilation before incision may create enough room to facilitate 
passage of the ureteroscope. Some urologists balloon-dilate after the 
incision to ensure that all of the fibrotic bands are ruptured. 

8. Unresolved aspects of the endoureterotomy technique 
a. What is the optimal cutting modality?—it is unclear which modality is 

best, but many urologists prefer the holmium:YAG laser because it 
creates a hemostatic incision, can be used through a flexible scope, and 
can be used to treat associated stones. 
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b. Is it beneficial to inject steroids into the incision?—limited data suggests 
that this maneuver may reduce the risk of re-stricture. One protocol 
injected 3-5 ml of triamcinolone (40 mg/ml) through a 3 French 
endoscopic needle into the bed of the incised stricture. 

c. What size stent should be placed after endoureterotomy?——stent size has 
ranged from 5F to 16 F. Some data suggests that the patency rate may be 
higher when a larger diameter stent is used. If a large diameter stent 
(10-16 F) is not available, two 6-8 F stents may be placed in the ureter. 

d. How long do you leave the stent in place?—ureteral stents are typically 
left in place for 4-6 weeks postoperatively. 

9. Follow up—pyelogram, ultrasound, or renal scan 1 month after stent 
removal, and then at 3 months and 6 months after stent removal. 
10. The failure rate of endoureterotomy/endopyelotomy is higher when the 
stricture has any of the following characteristics. 

a. Ischemic etiology—e.g. caused by radiation or ureteral mobilization. 

b. Length > 2 cm 

c. Located in the mid ureter 

d. The ipsilateral kidney contributes less than 25% to the overall renal 
function based on nuclear renal scan. 

11. Endoureterotomy (with or without balloon dilation) has a higher success 
rate than balloon dilation alone. 


Open or Laparoscopic Repair 

1. For repair of ureteropelvic junction strictures, see page 446. For all other 
surgical repairs, see surgical principles on page 606, types of repairs on 
page 607, and treatment recommendations on page 610 and page 621. 

2. For an ipsilateral kidney that has significant function—consider a surgical 
repair of the stricture when any of the following criteria are present. 
a. Failure of endoscopic treatment. 
b. High risk of failure with endoscopic treatment (e.g. stricture >2 cm long) 
c. Primary UPJ obstruction—in patients with a congenital UPJ obstruction, 

the initial treatment may be open or laparoscopic pyeloplasty. 

3. For an ipsilateral kidney that is poorly functioning or non-functioning— 

consider performing nephrectomy. 


Ureteral Stricture in a Transplanted Kidney 
1. 3% of patients develop a ureteral stricture after renal transplant, and most 
of these strictures occur at the ureterovesical anastomosis. 
2. Treatment options include 

a. Indwelling nephrostomy tube or stent (with periodic tube changes) 

b. Balloon dilation (antegrade or retrograde) 

c. Endoureterotomy (antegrade or retrograde) 

d. Open surgical repair—usually accomplished by anastomosis of 
transplant collecting system (ureter or renal pelvis) to the native bladder 
or the native ureter. Do not perform excision of the stenosis with 
ureteroureterostomy of the transplant ureter (the blood supply to the 
transplant ureter arises from the transplant kidney and flows antegrade. 
If the transplant ureter is transected, the blood supply to the distal ureter 
segment is disrupted, and ischemia will develop). 

. Transplant nephrectomy—may be considered when the transplant 
kidney is poorly functioning or non-functioning. 
3. The initial treatment for a ureter stricture in a transplant kidney is balloon 
dilation or endoureterotomy. If these fail, consider an open surgical repair. 
4. The success rate of balloon dilation or endoureterotomy seems to be higher 
for strictures at the ureterovesical anastomosis or strictures that have been 
present for less than 3 months. 
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Stricture at the Ureterointestinal Anastomosis 
1. Anastomotic strictures are usually caused by ischemia, but they may also 
be caused by recurrent cancer or a new primary cancer (see page 744). 
2. Continent diversions—4-25% develop strictures at the ureterointestinal 
anastomosis. 

. Ileal conduits—8% develop strictures at the ureterointestinal anastomosis. 

The Bricker and Wallace techniques for implanting the ureter into the 

conduit have a similar stricture rate. For conduits, strictures of the 

ureterointestinal anastomosis are more common on the left because 

a. The left ureter is mobilized more extensively so that it can be routed 
underneath the sigmoid mesentery. This additional mobilization 
increases the risk of ischemia in the distal left ureter. 

b. Kinking of the left ureter can occur as it courses by the inferior 
mesentery artery. 

A non-refluxing anastomosis is more likely to stricture than a refluxing 

anastomosis (see Urinary Diversion, page 75). 

. Treatment options for benign ureterointestinal strictures include 

a. Chronic indwelling nephrostomy tube or stent (with periodic tube 
changes)—this may be a reasonable option in patients with a limited life 
expectancy or in patients who cannot tolerate definitive treatment. 

b. Balloon dilation (antegrade or retrograde) 

c. Endoureterotomy (antegrade or retrograde) 

d. Open surgical repair—open repair is associated with a high risk of 
perioperative complications and is reserved for when balloon dilation 
and endoureterotomy fail. 

e. Nephrectomy—may be considered when the ipsilateral kidney is poorly 
functioning or non-functioning. 

Endoscopic incision (with or without balloon dilation) is usually the 

preferred management for anastomotic strictures. Open repair is reserved 

for when endoscopic treatment fails. The failure rate for endoscopic and 
open surgical repair is higher for anastomotic strictures on the left side. 

. Preoperative CT scan can identify vascular structures that are near the 

stricture. The left ureter often passes close to the sigmoid mesentery and 

great vessels; therefore, incision into the left anastomosis may pose a 

particularly high risk of vascular injury. When incision of the stricture 

poses a high risk of vascular injury, balloon dilation may be tried instead. 

Endourologic treatment of anastomotic strictures is usually accomplished 

by an antegrade approach because it is often too difficult to reach the 

stricture in a retrograde fashion. 


Ureteropelvic Junction Stricture (UPJ Obstruction) 
1. Strictures of the ureteropelvic junction (UPJ) can be classified as primary 

(congenital) or secondary (acquired). Normal High 

a. Congenital UPJ strictures can be caused by | Insertion Insertion 
intrinsic processes (e.g. scarring or ureteral 
valves) or extrinsic processes (e.g. kinking 
from “high insertion" or a crossing vessel). 
Normally, the ureter drains from the most 
dependant portion of the renal pelvis, 
creating a funnel shaped UPJ. With some 
congenital UPJ strictures, the ureter inserts 
more cephalad on the renal pelvis (“high 
insertion"), creating a kink that can lead to obstruction. 

b. Causes of secondary UPJ strictures include failed endopyelotomy, failed 
pyeloplasty, ureteral instrumentation, and trauma. 
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. Crossing vessels are the most common cause of extrinsic UPJ obstruction. 


These obstructing vessels usually pass anterior to the renal pelvis. Some 
crossing vessels do not cause obstruction. 


. Presentation 


a. Congenital UPJ obstruction usually presents in childhood. Before birth, 
UPJ obstruction presents with hydronephrosis on prenatal ultrasound. 
After birth, UPJ obstruction presents with urinary tract infection, flank 
mass, or intermittent flank pain. Hematuria may be present. Congenital 
UPJ obstruction often presents with other congenital urinary 
abnormalities, especially vesicoureteral reflux or contralateral UPJ 
obstruction. Less common abnormalities associated with UPJ 
obstruction include dysplastic kidney and renal agenesis. 

Adults with UPJ obstruction often present with intermittent flank pain or 

urinary tract infection. Pain may be more intense during periods of 

diuresis (such as after drinking alcohol, caffeine, or a lot of water). 

Occasionally, adults present with hematuria or hypertension. 

. Dietl's crisis—intermittent acute abdominal or flank pain, often with 
nausea or vomiting, that is caused by kinking of the ureter. This term 
was originally applied when the ureter kinked during movement of a 
mobile kidney. Now, the term is often applied to any ureteral defect that 
causes similar symptoms (such as UPJ obstruction). 

Treatment options for benign UPJ strictures include 

a. Chronic indwelling nephrostomy tube or stent (with periodic tube 
changes)—this may be a reasonable option in patients with a limited life 
expectancy or in patients who cannot tolerate definitive treatment. 

. Balloon dilation | The antegrade and retrograde approaches 

. Endopyelotomy J have similar efficacy. 

. Open or laparoscopic surgical repair (pyeloplasty or ureterocalycostomy) 

. Nephrectomy—may be considered when the ipsilateral kidney is poorly 
functioning or non-functioning. 
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. Surgical repair of UPJ strictures 


a. Pyeloplasty (revising the renal pelvis to help repair the UPJ)—this 
procedure is performed by using either a dismembered or flap technique. 
b. Flap pyeloplasty—the ureteral stricture is incised and a flap of renal 
pelvis is placed onto the ureteral incision (onlay flap). This procedure is 
most appropriate when there is a large renal pelvis (you need enough 
renal pelvis to develop the flap). The flap can sometimes be used to treat 
UPJ obstruction associated with a long proximal ureteral stricture. 
. Dismembered pyeloplasty—the ureteral stricture is excised, which 
completely disconnects (dismembers) the ureter from the renal pelvis. 
Then, the ureter is anastomosed to the renal pelvis (ureteropyelostomy). 
Dismembered pyeloplasty has several advantages over flap procedures. 
i. Redundant renal pelvis can be easily excised, allowing the renal 
pelvis to be fashioned into a more normal appearing funnel shape. 

ii. Abnormal tissue is completely excised. 

iii. The UPJ can be transposed (moved to the opposite side of a crossing 
vessel) to negate obstruction caused by the crossing vessel. 

d. Ureterocalycostomy—this procedure is usually restricted to when there 
is a renal rotation or fusion anomaly that makes pyeloplasty unsuitable 
(e.g. horseshoe kidney) or when there is an insufficient amount of renal 
pelvis to perform a pyeloplasty (e.g. intrarenal pelvis or reduction of the 
renal pelvis during a previous failed pyeloplasty). See page 608. 
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6. Pediatric UPJ obstruction 

a. Work up—children with hydronephrosis on ultrasound should be placed 
on daily prophylactic antibiotics and then undergo a voiding 
cystourethrogram (VCUG). If hydronephrosis exists in the absence of 
ipsilateral vesicoureteral reflex, then the child probably has a UPJ 
obstruction and a renal scan should be performed. The renal scan 
determines the degree of obstruction and the relative renal function. 

b. Intervention is recommended when the renal scan shows obstruction 
(e.g. Т > 20 minutes) and any of the following criteria are present: 
decline in the ipsilateral relative renal function by > 10%, ipsilateral 
relative renal function < 40%, or symptoms attributable to the UPJ 
obstruction. When intervention is indicated, dismembered pyeloplasty is 
usually the preferred initial treatment for children. However, 
nephrectomy may be considered when the ipsilateral renal function is 
negligible (e.g. < 10% relative function on renal scan). 

c. When intervention is not indicated, surveillance can be conducted with 
renal ultrasound or renal scan every 3-6 months. 

. Adult UPJ obstruction 
a. Intervention is recommended when any of the following criteria are 

present: progressive decline in ipsilateral renal function or symptoms 
attributable to the UPJ obstruction. 

b. In adults, the initial treatment is usually endopyelotomy or laparoscopic 
pyeloplasty. 

. Endopyelotomy is more likely to fail when any of the following criteria are 
present. 

a. Stenosis length > 2 cm at the UPJ. 

b. Presence of a crossing vessel at the UPJ. 

c. The ipsilateral kidney contributes less than 25% to the overall renal 
function based on nuclear renal scan. 

d. Massive ipsilateral hydronephrosis (with a redundant renal pelvis). 

. After endopyelotomy fails—a laparoscopic or open pyeloplasty can be 
performed. An initial endopyelotomy does not compromise the success of 
a subsequent pyeloplasty (salvage pyeloplasty success is 95%). 

10. After pyeloplasty fails—endopyelotomy is an excellent choice for treating 
a UPJ stricture after a failed pyeloplasty. In fact, the success rate of 
endopyelotomy is similar for primary and secondary UPJ strictures. 
Balloon dilation for secondary UPJ strictures has a much lower efficacy. 
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Treatment Efficacy for Benign Intrinsic Ureteral Strictures 


Long Term Patency Rate — Mean (Range) 


= Te eds Ureterointestinal | Ureterovesical 
Anastomosis of | Anastomosis 
Urinary of Renal 
Diversion} Transplant] 


Ureter ( 
(all locations) 


& secondary 
strictures) 


56% (39-88%) | 71% (67-73%) ° | 28% (15-67%) | 60% (52-67%) 


Stricture 


Dilation 


75% (53-100) | 81% (61-100%) | 57% (30-76%) | 76% (64-84%) 


Incision* 


>90% (91-97%) | 90% (88-100%)$ | 80% (69-93%) | 88% (79-94%) 


* With or without balloon dilation. 

T Left sided strictures have a lower success rate. 

| Strictures not at the ureterovesical anastomosis have a lower success rate. 
° Success rate is only 33-50% for secondary strictures of the UPJ. 

§ Includes open and laparoscopic repair. 
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Infundibular Strictures (Infundibular Stenosis) 


Infundibular Anatomy 
1. The infundibulum is the portion of the collecting system that connects the 
calyx to the renal pelvis. 
2. Interlobar (infundibular) arteries and veins course parallel to the 
infundibulum (mainly along the anterior and posterior aspect of the 
infundibulum). 


Etiology 

1. Congenital—this rare cause of infundibular stenosis often progresses to 
renal failure. 

2. Chronic inflammation—from reflux nephropathy, renal tuberculosis, or 
renal stones. 

3. Iatrogenic—scarring is caused by percutaneous instrumentation of the 
affected infundibulum. Infundibular stenosis occurs in 2% of patients who 
have undergone percutaneous nephrolithotomy. 

4. Crossing vessel—obstruction of the upper pole infundibulum by an 
intrarenal crossing vessel is called Fraley s syndrome. Fraley’s syndrome 
requires surgical repair. 


Work up 
1. The main goals of evaluation are to determine if the stricture arises from 
malignancy, impairs renal function, or produces symptoms. 
2. The evaluation of infundibular stenosis is similar to the evaluation of a 
ureteral stricture (see page 441). 
3. On imaging, infundibular stenosis presents with the classic finding of a 
dilated calyx in the presence of a non-dilated renal pelvis. 


Treatment 
1. Indications for treating infundibular stenosis include 
a. Preservation of renal function—in some cases, obstruction can cause 
progressive deterioration of renal function. 
b. Relief of symptoms—such as pain, infection, and urolithiasis. 
2. Intervention may not be required when an asymptomatic stenosis is 
associated with stable or absent renal function in the ipsilateral kidney. 
3. Treatment options for infundibular stenosis include 
a. Chronic indwelling nephrostomy tube or stent (with periodic tube 
changes)—this may be a reasonable option in patients with a limited life 
expectancy or in patients who cannot tolerate definitive treatment. The 
tube must be positioned to adequately drain the obstructed calyx. 
Balloon dilation (antegrade or retrograde) 
. Endoscopic incision (antegrade or retrograde)—avoid incising into the 
anterior or posterior surface of an infundibulum because infundibular 
vessels courses near these surfaces. The depth of the incision is usually 
2-3 mm (avoid deep cuts). The success rate of endoscopic incision is 
approximately 60-80%. 
Surgical repair—e.g. infundibulorrhaphy. 
Partial nephrectomy—may be considered when the obstructed calyx 
fails more conservative therapy. 
Total nephrectomy—may be considered when the ipsilateral kidney is 
poorly functioning or non-functioning. 
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Complications of Treatment 
1. Re-stricture 
2. Infection 
3. Injury to nearby organs—occurs mainly with endoscopic incision when the 
cut extends into nearby bowel or blood vessels. This complication can be 
minimized by orienting the incision in the proper direction and by guiding 
the incision based on preoperative imaging. 

. Bleeding (retroperitoneal hematoma or gross hematuria) 

a. After endoureterotomy or endopyelotomy—excessive gross hematuria 
immediately after the procedure may be caused by a vascular injury. The 
surgeon can attempt to tamponade the bleeding by inserting a dilating 
balloon across the incision, inflating the balloon to maximum pressure, 
and leaving the balloon inflated for several minutes. If this fails to 
control the bleeding, embolization or open surgery may be warranted. 

b. In a stable patient with severe and/or persistent bleeding, arterial 
embolization may be attempted. If embolization fails, perform open 
surgery. Unstable patients with life threatening hemorrhage should 
undergo immediate surgical exploration. 

. Urinoma—place a ureteral stent and/or a nephrostomy tube on the side 
ipsilateral to the extravasation (if one of these tubes is not already in 
place). When a ureteral stent or nephrostomy tube is in place, non-infected 
urinomas may resolve without further intervention. Percutaneous drainage 
of the urinoma should be considered when the urinoma is infected, large, 
symptomatic, or does not resolve with conservative measures. 
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IMAGING & RADIOLOGY 


General Information 


Types of Radiation and Units of Measurement 
1. Non-ionizing radiation— studies that emit non-ionizing radiation include 
ultrasound and magnetic resonance imaging (MRI). 
2. Ionizing radiation— studies that emit ionizing radiation include x-rays, 
fluoroscopy, CT scans, and nuclear scans. 
a. Absorbed dose—the amount of radiation deposited in the tissue. It is 
measured in rads or Gray (Gy): 1 Gy = 100 rads 
b. Relative effective dose—the potential for biologic damage caused by a 
given absorbed dose of radiation. It is calculated by 
Relative effective dose = absorbed dose x quality factor 
The quality factor (QF) includes the potential for tissue damage caused 
by a given type of radiation. For example, o.-particles cause more tissue 
damage than x-rays when delivered in the same dose. Relative effective 
dose is measured in rem or Sievert (Sv): 1 Sv = 100 rem 
c. For radiation used in diagnostic imaging, ОР = 1; therefore, absorbed 
dose and relative effective dose are equivalent (1 rem = 1 rad). 


Dose unit of tissue mass Gray (Gy) 
Absorbed dose adjusted to include 
Effective Dose the potential for tissue damage Sievert (Sv) 


Radiation Safety 
1. The most important rule of radiation safety is to keep the radiation 
exposure “as low as reasonably achievable” (acronym = ALARA). 
a. Maximize the distance between medical 
personnel and the patient—the dose from 
scattered radiation declines exponentially 
as the distance from the patient increases. 
Keep your hands and other body parts out of the x-ray beam. 
. Use shielding—use a full length lead apron and thyroid shield. Consider 
using lead lined glasses when you are close to the patient. 
d. For fluoroscopy 
i. Minimize the fluoroscopy time—use “spot” (single) images or pulsed 
(intermittent) images, rather than continuous images. If pulsed 
images are used, minimize the frequency of the pulsed image. 
ii. Collimate the image to minimize the area of exposure. 
iii. When the image is underpenetrated, increase the kVp rather than the 
mA (increasing mA will increase the radiation exposure). 
iv. Use a fluoroscopy system with the x-ray tube below the table and the 
image intensifier above the table. 
2. Risks of radiation exposure include cataracts and radiation-induced cancer 
(such as thyroid cancer, leukemia, etc.). 
3. The main concern regarding exposure to ionization radiation is developing 
a radiation-induced cancer. See page 461. 
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Radiation Dose Received by the Patient for Common Imaging Studies 


Study Mean Effective Radiation Dosef in Adults} (mSv) 
KUB 0.7 
3 


CT abdomen & pelvis 5-14 per series* 


CT urogram 10-40 
Renal scan 
СТ = computerized tomography; mSv = milliSievert (1 mSV = 0.1 rad) 
* Adding a series increases the dose (e.g. a series with and a series without contrast). 
Low dose protocols can minimize the radiation dose per series. 
ї Radiation dose is usually higher in obese patients. 
T For fetal doses during pregnancy, see page 485. 


Proper Terminology 
1. Hydronephrosis is a descriptive term and it does not imply cause. 
Hydronephrosis may have an obstructive cause (e.g. ureter stone) or a 
non-obstructive cause (e.g. extrarenal pelvis or abundant urine output). 
2. Use appropriate terminology when describing something on the image. 


Imaging Proper Descriptive Terms 

Modality | General Term Example Terms 

Ultrasound Echogenicity Echogenic, hyperechoic, isoechoic, 
hypoechoic, anechoic 


High, intermediate, or low attenuation 
Signal Intensity High, intermediate, or low intensity 


CT = computerized tomography; MRI = magnetic resonance imaging 


Definition of Enhancement 
1. To determine whether a lesion enhances, you must compare images 
obtained with and without intravenous contrast. 
2. CT scan 
a. For the specific lesion, measure the difference in Hounsfield units (HU) 
between the contrast and non-contrast images. 


Increasein HU — HU oflesionon _ HUof lesion on 
with IV contrast contrast images non-contrast images 


b. There is no universally accepted Hounsfield boundary that distinguishes 
an enhancing lesion from a non-enhancing lesion. The following 
definitions have been suggested. 


Increase in HU with IV contrast | Lesion Characteristic 


Non-enhancing 


Indeterminate* 
* These lesions should be better defined by obtaining a MRI or 
a more optimized CT. Renal ultrasound may also be helpful. 

3. MRI—there is no standard method to determine enhancement on MRI; 
however, relative signal intensity (expressed as relative value units or 
RVU) can be compared between contrast and non-contrast images. 

4. Enhancement is proportional to the vascularity of the lesion. Highly 
vascular lesions will enhance prominently (large increase in HU), while 
hypovascular lesions will enhance minimally (small increase in HU). 

5. The presence of enhancement is one of the most important criteria for 
determining whether a renal mass should be managed surgically or 
nonsurgically. Enhancing renal masses are often malignant. 
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Iodine Containing (Iodinated) Contrast 


General Information 
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The main risks of IV iodine are contrast reaction and nephrotoxicity. 
For risks of IV contrast during pregnancy and breast feeding, see page 484. 
Potential contraindications to intravenous (IV) iodinated contrast 

a. Risk factors for contrast induced nephrotoxicity. 

b. Taking metformin or previous exposure to interleukin-2. 

c. At risk for exacerbation of underlying medical conditions. 

d. At risk for iodine allergy. 


. Medications that cause complications when given with IV iodine 


a. Metformin—contrast induced nephrotoxicity in patients taking 
metformin can induce lactic acidosis. For patients with no acute renal 
injury and with glomerular filtration rate (GFR) > 30 ml/min, there is 
no need to discontinue metformin and no need to routinely assess the 
patient renal function after contrast injection. For patients with acute 
kidney injury or GFR « 30 ml/min, discontinue metformin prior to or at 
the time of IV iodine injection. Check serum creatinine 48 hours after 
iodine infusion. Metformin may be resumed if the serum creatinine 
remains at the patient's baseline. 

Interleukin-2—patients who are currently receiving IL-2 or who have 
received IL-2 in the past are at risk for fevers, chills, flushing, dizziness, 
and occasionally hypotension when exposed to IV iodine. 
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. Examples of medical conditions that may Бе exacerbated Бу IV iodine 


a. Pheochromocytoma— potential to develop hypertensive crisis. 

b. Cardiac disease—can develop angina, heart failure, or arrhythmia. 

c. Untreated hyperthyroidism—can develop thyroid storm. 

d. Sickle cell anemia—potential to develop sickle cell crisis. 

e. Myasthenia gravis—can develop acute exacerbation, including 
respiratory distress (from dysfunction of the respiratory muscles). 


Nephrotoxicity Caused by Iodinated Contrast 
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Risk factors for contrast induced nephrotoxicity 

a. Renal insufficiency—preexisting renal insufficiency is the most 
important risk factor for developing contrast induced nephrotoxicity. 
Dehydration 

Currently receiving other nephrotoxic agents (such as NSAIDs). 
Congestive heart failure (New York Heart Association classes III & IV). 
Multiple myeloma (especially without adequate hydration). 

Diabetes 

Hypertension 

Age > 70 years 

Recent iodinated IV contrast exposure (especially within 48 hours). 
Larger volume of infused IV contrast 

. Use of high osmolality contrast 
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. Acute renal insufficiency from iodinated IV contrast is usually reversible. 


In most cases, serum creatinine peaks 2-5 days after contrast infusion and 
then returns to baseline within 14 days. 


. Preventing nephrotoxicity caused by iodinated IV contrast 


a. Stop nephrotoxic agents (e.g. NSAIDs) 2-3 days before the procedure. 

b. Stop ACE inhibitors and diuretics 24 hours before the procedure. 

c. Hydration—for patients at high risk for nephrotoxicity, consider 
infusing 0.9% normal saline IV at 1.0-1.5 ml/kg/hr starting 6-12 hours 
before the procedure and continuing for 4-12 hours after the procedure. 
If IV hydration is not practical, oral hydration may be utilized. Do not 
force diuresis with diuretic medications. 
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d. Acetylcysteine 600 mg po BID the day before and the day of the 
procedure [Solution: 10%, 20%]. It may be mixed in water. It is not clear 
whether this substance truly protects against nephrotoxicity. 

е. Use low osmolality contrast. 

f. Minimize the volume of contrast used for the procedure. 

Allergic Reactions to Iodinated Contrast 

. Physiologic reactions (such as nausea, vomiting, flushing, warmth) are not 
considered allergic reactions. A history of physiologic reaction to contrast 
is not an indication to premedicate a patient prior to IV contrast. 

. Risk factors for allergic reaction to IV iodine 

a. Prior allergic reaction to IV iodine—risk is 5 fold higher. 

b. History of asthma—tisk is 6-10 fold higher. 

c. Other allergies—risk is 3 fold higher. Allergy to shellfish does not have 

a higher risk of contrast allergy than allergies to other substances. 

Low osmolality contrast causes fewer allergic reactions than high 
osmolality contrast. Serious allergic reactions to low osmolality contrast is 
rare (approximately 0.04%), with a fatal reaction rate of < 9 fatalities out 
of one million injections (< 0.000009%). 

Allergic reactions can occur even when the contrast remains only in the 
urinary drainage system (without intravascular exposure). 

Intravascular exposure may occur even without an intravascular injection 
(contrast can be absorbed into the blood stream when there is 
extravasation, leak around a percutaneous tube, or pyelovenous backflow). 
Patients that have had an anaphylactic reaction should not be exposed to 
iodinated contrast again. For patients with a history of non-anaphylactic 
reaction, see section below: Prophylaxis for Allergy to Iodinated Contrast. 

7. Testing for iodine allergy (skin test or a small IV test dose) is usually of no 
clinical value. In fact, a test dose can cause an anaphylactic reaction. 

8. Almost all life-threatening reactions occur within 20 minutes after contrast 
injection. Mild reactions (e.g. pruritus, rash) usually occur within 48 hours, 
but may occur as long as 7 days after injection. 

Prophylaxis for Allergy to Iodinated Contrast 
1. H1 blockers (such as diphenhydramine) and corticosteroids reduce the risk 
of allergic reactions to iodine contrast, but they may not reduce the risk of 
severe life-threatening reactions. Therefore, patients that have had an 
anaphylactic reaction to IV iodine should not be exposed to iodinated 
contrast again. Severe allergic reactions can occur despite prophylaxis. 
2. The use of H2 antihistamines (such as famotidine) for prevention of 
contrast reactions has not been well studied. 
3. H1 blocking antihistamines can cause sedation, so patients should not 
drive for a while after the antihistamine is administered. 
4. If contrast will be administered during surgery, use general anesthesia 
(intubation will protect the airway if an anaphylactic reaction develops). 
5. Prophylaxis for adults 
a. Use low osmolality contrast. 
b. Elective examinations—use one of the following regimens 
• Prednisone 50 mg po 13 hrs, 7 hrs, & 1 hr before contrast infusion and 
diphenhydramine 50 mg po, IV, or IM 1 hr before contrast infusion 
(for patients unable to take oral medication, hydrocortisone 200 mg 
IV can be substituted for cach dose of oral prednisone). 

* Methylprednisolone 32 mg po 12 hrs & 2 hrs before contrast infusion, 
without or without diphenhydramine 50 mg po, IV, or IM 1 hr before 
contrast infusion. 
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c. Urgent examination—use diphenhydramine 50 mg IV 1 hr before 
contrast infusion and one of the following steroid regimens: 
* Hydrocortisone 200 mg IV q 4 hours or methylprednisolone 40 mg IV 
q 4 hours before contrast infusion (usually for 2 doses). This regimen 
is preferred over the regimen below. 
* Hydrocortisone 200 mg IV or methylprednisolone 40 mg IV 1 hour 
before contrast infusion. 


Alternatives to Iodinated IV Contrast 
1. Alternatives to IVU and CTU for assessing or visualizing the ureters 
a. Retrograde pyelograms (RPG)—RPGs with iodinated contrast can still 
cause an allergic reaction, especially if pyelovenous backflow occurs. 
b. Magnetic resonance urography (MR urography) 
c. Nuclear renal scan—evaluates for ureter obstruction. 
d. Renal and bladder ultrasound (look for hydronephrosis and ureteral jets) 
2. Alternatives to abdominal and pelvic CT scan with iodinated IV contrast 
a. Abdominal, renal, and pelvic ultrasound 
b. CT scan without IV contrast 
c. MRI with gadolinium 
3. Alternatives to cystogram with iodine contrast—nuclear cystogram. 


Imaging Studies 

Urogram 
1. Urogram assesses the urinary drainage system, and is performed using 

plain x-rays (intravenous urogram/pyelogram), CT (CT urogram), or MRI 
(MR urogram). CT urogram (CTU) is more accurate than intravenous 
urography (IVU) for diagnosing upper urinary tract abnormalities. 

2. Assessing the urinary system on urogram 
a. Scout images (before IV contrast is administered)—note the presence of 

calcifications in the urinary system. Note abnormalities in the soft 

tissues and in the bones (presence of spinal dysraphism or metastasis?). 

Nephrogram (when IV contrast causes enhancement of the kidneys) 

i Are the nephrograms prompt, symmetric, delayed, or absent? Note 
the presence of renal lesions and their degree of enhancement. 

ii. Symmetric nephrograms normally appear by 1 minute after IV 
contrast injection. 

iii. A delayed or absent nephrogram may be caused by decreased blood 
flow through the kidney (e.g. vascular compromise), obstruction of 
the collecting system, poorly functioning kidney, absent kidney, or 
ectopic kidney out of imaging field (e.g. pelvic or thoracic kidney). 

. Excretion (when IV contrast appears in the collecting system). 

i. Is excretion prompt, symmetric, delayed, or absent? Note the course 
of the ureter, the presence of filling defects, changes in ureter caliber 
(e.g. hydronephrosis, narrowing), and extravasation of contrast. 

ii. Calyces normally appear by 2 minutes after IV contrast injection. 

i. Cephalad to the sacroiliac joint, the ureter normally courses lateral to 
the vertebral bodies, but medial to the tip of transverse processes. 
Medial deviation of the ureters or extremely straight ureters implies a 
retroperitoneal process such as retroperitoneal fibrosis. J-hooking of 
ureters near the bladder implies prostatic enlargement. 

iv. A filling defect may arise from an intrinsic abnormality (e.g. stone, 
stricture, air bubble, ureter tumor) or from extrinsic ureteral 
compression (e.g. retroperitoneal tumor, crossing vessel). On IVU, 
ureter peristalsis or overlying bowel contents may be misinterpreted 
as a ureteral filling defect. 

d. Bladder—identify filling defects, extravasation, and post void residual. 
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Intravenous Urogram (IVU)/Intravenous Pyelogram (IVP) 
1. IVU is performed by obtaining plain x-rays before and after administration 
of IV contrast, and is utilized to assess the urinary drainage system. 
2. Helpful techniques for reading an IVU 
a. Soft tissues—the psoas margins should be symmetric. An obliterated 
psoas margin suggests an abnormal retroperitoneal process. 
b. Kidney 

i. Size—normal kidney length = 3-4 x height of the L2 vertebra. 

ii. Location—normally located between T11 and L3 vertebral level. 

iii. Axis—the longitudinal axis through the kidney normally intersects 
the T10 vertebra and is parallel to the psoas shadow. If the axis is 
abnormal, the kidney may be malrotated or distorted by a mass. 

iv. Contour—should be smooth. Normal variations include 
pseudotumors (see Pseudotumors, page 4). 

3. On the operating room table IVU 
a. Administer an IV bolus of 2 ml/kg (maximum = 150 ml) iodinated 
contrast followed by KUB in 2-10 minutes. 
b. Are there two kidneys? Do the kidneys function? Is there extravasation? 


Fluoroscopy 
1. A fluoroscopy unit consists of the following elements: 
a. X-ray tube—generates the x-rays. 
b. Collimator—restricts the x-ray beam to the area of interest (which 
reduces radiation exposure). 
c. Image intensifier—receives the x-rays and processes them into a digital 
signal that can be displayed on a monitor. 
2. X-rays generated by the x-ray tube pass through the collimator and into the 
patient, and then have one of the following fates. 
a. Absorbed by the patient. 
b. Scattered by the patient—radiation scattered from the patient is the 
largest source of radiation exposure to medical personnel. 
c. Passed through the patient and transmitted to the image intensifier—this 
radiation generates the image. 
3. There is less radiation exposure to medical personnel when the x-ray tube 
is below the table (compared to when the x-ray tube is above the table). 
4. The image can be adjusted by manipulating these variables. 
a. X-ray tube current (milliamperes; mA)—proportional to the number of 
x-rays generated (reflects the radiation dose delivered to the patient). 
b. X-ray tube voltage (kilovolts; kVp)—proportional to the penetration 
achieved by a given number of x-rays. 
5. Methods to reduce radiation exposure during fluoroscopy—page 452. 


Ultrasound (Sonography) 

1. As ultrasound frequency is reduced, depth of tissue penetration increases, 
but spatial resolution decreases. Therefore, low frequency probes achieve 
deeper penetration and lower resolution, whereas high frequency probes 
achieve less penetration and higher resolution. 

2. When imaging tissue far away from the probe, greater ultrasound 
penetration is required and a low frequency probe is used (e.g. 3 to 5 MHz 
probe for renal or abdominal ultrasound). 

3. When imaging tissue near the probe, less penetration is required and a high 
frequency probe is used (e.g. 6 to 7.5 MHz probe for transrectal 
ultrasound, 7.5 or 10 MHz probe for scrotal ultrasound). Using a higher 
frequency probe improves the resolution. 

4. Frequency and wavelength are inversely proportional (as frequency 
increases, the wavelength decreases). 
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5. Highly echogenic substances usually have an acoustic shadow (lack of 
echoes beyond the echogenic focus). 


a. 


e 


d. 


Substance Echosenicitv 


substance? sLchogenicity 


Water Anechoic 


Soft Tissue or Dense fluid Low to moderate 


Moderate to high 


Calculi or Calcification High 
Air 
6. Doppler ultrasound 


Pulse Doppler measures the direction and velocity of flow at a 
designated point and displays this information as a continuous 
waveform on a time-velocity graph. Real time ultrasound imaging 
allows you to designate the point at which pulse Doppler is measured. 
When real time ultrasound imaging and pulse Doppler are used together, 
it is called duplex Doppler ultrasound. 


. Color Doppler shows the velocity and direction of flow using a scale of 


colors that are superimposed on the real time ultrasound image. 


. Power Doppler detects slower flow than color Doppler; therefore, it can 


evaluate flow in much smaller vessels. However, power Doppler does 
not provide information on the velocity or direction of flow. Flow is 
depicted as a color superimposed on the real time ultrasound image. 
Doppler ultrasound is usually used to evaluate blood flow. 


7. Renal ultrasound 


a. 


s 


e 


Renal ultrasound CANNOT diagnose ureteral obstruction. Neither 
hydronephrosis nor resistive index are reliable indictors of obstruction. 
See Imaging of Upper Urinary Tract Obstruction, page 467. 

Lack of hydronephrosis usually indicates the absence of obstruction; 
however, obstruction without hydronephrosis may occur in early 
obstruction, poor renal function, and after forniceal rupture. 


. Ultrasound cannot diagnose the pathology of a solid renal mass. Many 


radiologists incorrectly interpret a highly echogenic solid renal mass as 
angiomyolipoma; however, malignancy may also be highly echogenic. 
For a complex cyst, ultrasound alone cannot determine the Bosniak 
classification (classification requires CT or MRI). For a simple cyst, 
ultrasound alone can be used to confirm a Bosniak I cyst. 


. Ultrasound may identify abnormalities near the ureteropelvic junction or 


ureterovesical junction, but u/trasound cannot assess the entire ureter. 
Ureteral stones and ureteral lesions are usually missed by ultrasound. 


8. Bladder ultrasound 


a. 


b. 


Assess for the presence of ureteral jets (caused by urine efflux from the 
ureteral orifice into the bladder). The absence of a ureteral jet may be 
caused by high grade obstruction, poor hydration, renal insufficiency, or 
an absent kidney. The presence of a ureteral jet does not rule out 
obstruction (partial obstruction may be present). 

Ureteral jets are best seen using Doppler ultrasound. 


9. Prostate ultrasound 


a. 


b. 


Most prostate cancers are detected when they are too small to be visible 
on ultrasound; therefore, they appear isoechoic. 

Prostate cancers that are large enough to be seen on ultrasound are 
usually hypoechoic. Rarely, prostate cancers are hyperechoic. 
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Magnetic Resonance Imaging (MRI) 
1. MRI creates images using a strong magnetic field. MRI parameters that 
may be manipulated to generate an image include 
а. Time to repetition (TR) and time to echo (TE)—T1 images have a short 
TR and TE, whereas T2 images have a long TR and TE. 
b. Gradient Echo (GE)—a technique to make blood flow appear bright. 
Gradient echo is used for MR angiography (MRA). 

c. Fat signal suppression—improves the contrast between tissues. 
. Gadolinium based contrast agents (GBCAs)—a non-iodine agent that is 
used only with TI imaging. GBCAs are excreted by glomerular filtration 
and can be used in patients with iodine allergy. Severe allergic reactions to 
GBCAs occur in < 0.01% of cases. In patients with advanced renal 
insufficiency, GBCAs rarely cause nephrogenic systemic fibrosis (NSF), a 
generalized fibrosis mainly involving the skin and subcutaneous tissues 
(but it can involve other organs). NSF can be fatal. Most cases of NSF 
have occurred with group I GBCAs. The risk of NSF with group II GBCAs 
is < 0.07% in patients GFR < 30 cc/min. The ACR 2021 guideline states 
“the risk of NSF among patients exposed to standard or lower than 
standard doses of group II GBCAs is sufficiently low or possibly 
nonexistent such that assessment of renal function...is optional prior to 
intravenous administration.” Check renal function before using group I or 
III GBCAs. Avoid using group I and III GBCAs (unless absolutely 
necessary) when the glomerular filtration rate (GFR) is < 30 cc/min. If a 
GBCA is used in a patient on hemodialysis, consider prompt dialysis after 
the MRI (although it is unclear if dialysis prevents NSF). 

To determine the type of MRI you are reading, look at the subcutaneous 
fat, the kidneys, and the cerebrospinal fluid (CSF) in the spinal canal. 
a. T1—fat is bright (ТЈ bright /ipid), CSF dark. 
b. TI-GBCA—kidneys bright (gadolinium bright glomerular), CSF dark. 
c. T2—CSF bright (T2 bright H20). 


ракам a aur Peay sane 
BBL Eee Dak | 
Short = Intermediate | Dark LIN 
T2 Long (>1 ai Long (260) | Intermediate | Bright| Bright 
Das ne 
Dark = low signal intensity; Bright = high signal intensity 
4. MRI is usually unsafe and contraindicated in patients with implants that 
contain magnetic metals or long wires (such as Interstim, pacemakers, and 
defibrillators). Magnetic metals can move and long wires can become hot 
when exposed to the magnetic field. Check with the manufacturer of the 
implant before performing an MRI in a patient with a metallic implant. 
5. Urolithiasis is not well-visualized on MRI. 
6. Pheochromocytoma appears bright on T2 images. 
7. МЕТ is the best imaging study for determining the presence of tumor 
thrombus in the renal vein and vena cava. 
8. Prostate MRI 
a. MRI is the best modality for providing anatomic detail of the prostate. 
b. A higher magnet field strength increases the signal-to-noise ratio, which 
increases the spatial and temporal resolution of the image (і.е. it 
improves image quality). Field strength is measured in Tesla (T). 
c. A magnet with at least 1.5 T field strength is necessary for adequate 
prostate imaging, but a 3 T magnet is recommended because it produces 
higher resolution images and has a faster scan time. 
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Prostate MRI can be performed with an endorectal coil (a probe is 
placed in the rectum) or with a surface coil (no internal probe). The 
endorectal coil can improve image resolution (it generates a higher 
signal-to-noise ratio because it is closer to the prostate), but it can cause 
patient discomfort and can introduce image artifacts (from prostate 
distortion, air in the probe's inflatable balloon, etc.). Some clinicians 
believe that images of optimal quality are achieved by using a 3 T 
magnet with both an endorectal coil and a surface coil. However, there is 
no consensus on whether endorectal coil is necessary. Although the 
endorectal coil may improve resolution, its use is declining because the 
surface coil in 3 T magnets can usually provide adequate images and is 
more comfortable for patients. The AUA/SAR 2019 guideline 
recommends the use of a 3 T surface coil, but "the need for an 
endorectal coil remains debated..." and the use of an endorectal coil 
"should be considered especially if older 1.5 T systems are used or local 
staging is planned with new 1.5 T magnets." 


. Multiparametric MRI (mpMRI) uses a combination of techniques to 


help improve the detection of prostate cancer. In most cases, 

multiparametric MRI uses three techniques (conventional MRI, dynamic 

contrast enhancement, and diffusion weighted images). MR 
spectroscopy is rarely utilized. 

i. Conventional MRI—delineates the prostate structure using T1 and 
T2 weighted images. T2-weighted images provide the best anatomic 
detail of the prostate. 

ii. Dynamic contrast enhanced (DCE) sequences—evaluates blood flow 
through tissue and provides a measure of tumor vascularity. Tumor 
angiogenesis increases the number of blood vessels in malignant 
tissue; therefore, prostate cancer tends to have a higher blood flow 
than benign prostate. Intravenous gadolinium is required for DCE. 

iii. Diffusion weighted imaging (DWI)—measures water diffusion 
through tissue. Compared to benign tissue, cancer often has a higher 
cellular density that restricts the diffusion of water through the 
cancer. Gadolinium is not necessary for DWI. 

iv. MR Spectroscopy (MRS)—evaluates chemical metabolites in the 
tissue. Compared to benign prostate tissue, prostate cancer often has 
decreased citrate, elevated choline, and elevated creatinine. It is not 
clear if MRS is effective enough to identify prostate cancer. 

Post-biopsy inflammation and hematoma make it difficult to accurately 

assess the prostate on MRI; therefore, MRI should be conducted at least 

4-8 weeks after prostate biopsy (which usually allows enough time for 

the inflammation and hematoma to resolve). 

PIRADS (Prostate Imaging Reporting and Data System) is a system that 

uses multiparametric MRI to rank the likelihood of prostate cancer by 

assigning an "assessment category" (often referred to as a PIRADS 

Score). 

i. The assessment categories range from 1 to 5, with a higher number 
indicating a greater likelihood of cancer. A "normal" appearing 
prostate (no lesions) is assigned a category of PIRADS 1. When 
lesions are present, each lesion is assigned a category from 2 to 5. 

ii. The PIRADS system evolved from version 1 in 2012 to version 2 in 
2016 to version 2.1 in 2019. PIRADS version 2.1 has not been 
thoroughly evaluated yet, so PIRADS v2 is utilized in this book. 

iii. The PIRADS category and its description (shown below) allows the 
radiologist to report the likelihood of cancer in a standardized way. 
For the numerical risks of clinically significant prostate cancer based 
on PIRADS, see the table on page 187. 
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Likelihood of Finding 


= ats Clinically Significant* Prostate Cancer 
Version 2 | p ixetihood 
Category Detailed Description 


Clinically significant prostate cancer is 
highly unlikely to be present 


1 
2 Low Clinically significant prostate cancer is 
unlikely to be present 
3 ИИ The presence of clinically significant 
prostate cancer is equivocal 


Clinically significant prostate cancer is 
likely to be present 
E Clinically significant prostate is 
Very High highly likely to be present 


* For PIRADS v2, clinically significant is defined as cancer that meets at least one 
of the following criteria: • Gleason score >3+4 & tumor volume > 0.5 ml, or 
* Extraprostatic extension. 


h. Inflammation, basal cell hyperplasia, and high percentage of stroma are 
all more common in MRI lesions than in normal appearing prostate. In 
fact, these benign pathologic conditions may present as a suspicious 
lesion on prostate MRI (producing a false positive MRI). 

i. Using prostate MRI to determine the need for prostate biopsy—see 
page 186. 

j. MRI guided prostate biopsies—see page 194. 

k. Using prostate MRI during surveillance of prostate cancer—page 216. 

Computerized Tomography (CT) 
1. Hounsfield units (HU) are a measure of x-ray attenuation (amount of 


absorbed radiation) at a designated point. 
Substance Approximate Hounsfield Units Attenusiion 
on Non-contrast Images 
Air | . —199 тож 


100 o 20 
High 


Soft Tissue or Dense Fluid 10 to 50 
Calculi or Calcification 


1000 1o 200 


2. Enhancement is important in assessing urologic lesions (see page 453). 

3. CT Urogram (CTU) is more accurate than intravenous urography (IVU) for 
diagnosing upper urinary tract abnormalities. 

4. Calcifications are well-visualized on CT. Non-contrast CT is an excellent 
way to screen for urolithiasis. Jodinated contrast and urolithiasis have а 
similar appearance on CT; thus, IV iodinated contrast may obscure a stone. 

5. Risk of cancer from CT scans 
a. The average radiation dose for a CT scan of the abdomen and pelvis 

(one series of images) is approximately 4-14 mSv. The dose increases if 
more series are obtained, such as when a non-contrast series and a 
contrast series are performed. 

b. Using data from survivors of an atomic bomb blast and from workers in 
the nuclear industry, Brenner et al (2007) extrapolated the risk of 
developing cancer from radiation received during a typical CT scan. 
Brenner concluded, "There is direct evidence from epidemiologic 
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studies that the organ doses corresponding to a common CT study (two 
or three scans, resulting in a dose in the range of 30 to 90 mSv) result in 
an increased risk of cancer." The linear, no-threshold extrapolation 
model used by Brenner may have exaggerated the risk of cancer. 

c. The National Research Council estimates that 1 in 1000 patients may 
develop a radiation-induced cancer (fatal or non-fatal) after exposure to 
10 табу (a common dose received during an abdomen and pelvis CT). 

d. The U.S. FDA estimates that 1 in 2000 patients may develop a fatal 

radiation induced cancer after exposure to 10 mSv. However, the risk of 

developing a fatal radiation-induced cancer (about 1 in 2000) is much 
smaller than the risk of developing a naturally occurring fatal cancer 

(about 1 in 5). 

Children appear to have a higher risk of developing a radiation-induced 

cancer compared to adults. The younger the child, the higher the risk. 


о 


Bone Scan (Bone Scintigraphy) 

1. Bone scan is the more commonly used term for a Technetium-99m whole 
body bone scan. It is also called conventional bone scan. 

2. Bone scan shows the metabolic activity in bones. 

3. Metastases to bone often appear as areas of increased activity. Arthritis, 
infection, inflammation, and fracture can also cause increased activity. 

4. Symmetric activity in the joints often represents arthritis. 

5. A prostate cancer metastasis seen on bone scan may take up to one year to 
go away after androgen deprivation therapy is started. 


Prostascint? Scan 
This nuclear medicine scan is of historical interest; it has been superseded 
by PET/CT (which has superior detection of metastatic prostate cancer). 


PET/CT for Prostate Cancer 
1. F-18 fluorodeoxyglucose (F-18 FDG) PET/CT—not routinely used for 
prostate cancer because it is inferior compared to other imaging studies. 
2. F-18 Sodium Fluoride (NaF-18) PET/CT 
a. NaF-18 tracer is only able to detect metastasis in the bones. 
b. Recent data indicates that NaF-18 PET/CT usually offers no added value 
over conventional Technetium bone scan. 

. F-18 fluciclovine, C-11 Choline, and Gallium-PSMA PET/CT 

a. These agents detect both soft tissue and bone metastasis. 

b. These tests are typically used to stage patients with recurrent prostate 
cancer or when a suspicion of metastasis remains despite normal or 
inconclusive conventional imaging (e.g. bone scan, plain x-ray, CT). 
Using PET/CT for initial staging is currently not recommended, but 
there is growing evidence to support its use for initial staging. 

. Fluciclovine and PSMA are considered to be superior to C-11 choline; 

thus, C-11 choline is not routinely used for staging of prostate cancer. 

d. The cancer detection rate for these agents seems to be greater when PSA 
is higher, when the PSA rises faster, or when tumor grade is higher. 

e. These tracers are more sensitive than conventional imaging for detecting 
metastatic and recurrent prostate cancer, especially at low PSA levels. 
When PSA is « 2 ng/ml, PSMA detects metastasis significantly more 
often than fluciclovine; thus PSMA may be the optimal agent for 
imaging men with low PSA who are at risk for metastasis. 

f. PSMA and fluciclovine have a higher sensitivity for detecting lymph 
node metastasis than MRI or CT scan. 

g. PSMA and fluciclovine are at least as good as (and perhaps better) at 
detecting bone metastasis than a conventional Technetium bone scan. 


о 
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h. These agents have a significant false positive rate; thus, the NCCN 
recommends biopsy of PET-positive lesions when feasible. 

i, Although PET/CT scan detects more metastases (and detects them 
earlier) than conventional imaging, it is unclear if earlier detection of 
these metastases confers a benefit. There is minimal data on whether 
basing a treatment decision on PET/CT improves a patient's outcome. 

Renal Scan (Renal Scintigraphy) 

1. Renal scan quantifies renal function, assesses renal excretion, and 
evaluates for the presence of renal obstruction. Renal scan can identify the 
presence of obstruction, but not the cause of obstruction. 

After intravenous injection of a radioactive tracer (radiotracer), continuous 

imaging is performed while the kidneys excrete the radiotracer. 

3. Common radiotracers 

а. DTPA (Technetium-99m diethylenetriamine pentaacetic acid)—DTPA is 
eliminated mainly by glomerular filtration (and is therefore called a 
glomerular agent). DTPA may be used to quantify glomerular filtration 
rate (GFR). DTPA is not useful in patients with renal insufficiency 
because low GFR leads to inadequate excretion of DTPA. 

b. MAG3 (Technetium-99m mercaptoacetyltrigylcine)—M4AG3 is 
eliminated mainly by secretion from the proximal renal tubules (tubular 
agent). MAG3 is the radiotracer of choice for most urologic indications. 

c. DMSA (Technetium-99m dimercaptosuccinic acid) —DMSA binds to 
the proximal renal tubules in the renal cortex for a prolonged period of 
time (cortical tubule binding agent). Retention of DMSA in the renal 
cortex allows relatively high resolution renal images. Thus, DMSA is 
often used to differentiate a true solid renal mass from a pseudotumor 
(see page 1 and page 4) and to demonstrate renal scarring. 

4. When renal function is normal, DTPA and MAG3 can be used 
interchangeably. With mild to moderate renal dysfunction, DTPA 
elimination (which is dependant on GFR) is insufficient, while MAG3 
elimination (which is dependant on tubular function) is maintained. 
Therefore, MAG3 is superior when renal function is impaired. 

. Diuretic renal scan—used to differentiate obstructive from non-obstructive 
hydronephrosis. Intravenous diuretic (usually furosemide) is administered 
15 minutes before radiotracer injection or at the time of peak radiotracer 
activity in the kidneys. 

a. Hydronephrosis without obstruction—prolonged retention of radiotracer 
is caused by a reservoir effect. Diuresis with furosemide produces a 
rapid elimination of the radiotracer from the reservoir (“wash out"). 

b. Hydronephrosis with obstruction—prolonged retention of radiotracer is 

caused by obstruction. Diuresis with furosemide does not produce 

washout because obstruction restricts elimination of the radiotracer. 

. Poor renal function—diuretic renal scan becomes less reliable as renal 
function worsens. There is no standard for determining when renal 
dysfunction is severe enough to render the renal scan unreliable. With 
impaired renal function, the kidney may not respond to the diuretic, 
creating a delay in washout that may be misinterpreted as obstruction. 
d. Poor hydration—can also cause poor response to the diuretic. 

. Vesicoureteral reflux (VUR) and ureteral stents during renal scan—with 
VUR or an indwelling ureteral stent, radiotracer can flow back toward the 
kidney as the bladder fills. This leads to persistent radiotracer in the renal 
pelvis that may give the false impression of obstruction. To obtain an 
accurate study, patients with VUR or a ureteral stent should have a catheter 
draining the bladder during the renal scan. 
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7. Phases of the renal scan 

© Perfusion (vascular) phase—arterial blood flow Renogram 
delivers radiotracer to the kidney (this phase © 
normally lasts 60 seconds). Flow curves are 
generated during this phase. 

Q Extraction (parenchymal) phase—radiotracer is 
taken up into the renal parenchyma (this phase 
normally lasts 1 to 3 minutes). Differential renal 
function is measured in this phase. 

© Clearance (excretory) phase—radiotracer is Time (minutes) 
cleared from the kidney by urine flow. 775 (the 
time it takes for 50% of the radiotracer to leave the collecting system 
after diuretic administration) is measured in this phase. 

8. Renal scan typically consists of the following elements. 

a. Images 
i Flow (perfusion) series—images taken every few seconds during the 

perfusion phase. For normal kidneys, the renal outlines 
(nephrograms) are symmetric and appear within 4 to 6 seconds. 
Asymmetry of the nephrograms suggests decreased renal perfusion to 
the side with the delayed nephrogram. 

. Function (excretion) series—images taken every few minutes during 
the extraction and clearance phases. For a normal kidney, radiotracer 
appears within the collecting system within 5 minutes after 
radiotracer injection. The ureters are not always visualized. Bladder 
activity is often seen 10-15 minutes after radiotracer injection. A 
photopenic region (“cold spot") in the nephrogram is a poorly 
functioning or non-functioning area that may be caused by a mass 
(cyst, tumor), scar, infarct, focal pyelonephritis, or dilated intrarenal 
collecting system. Delayed filling of the photopenic area with 
radiotracer suggests that the cold spot is a calyceal diverticulum, a 
prominent intrarenal calyx, or a prominent intra-renal pelvis. 

b. Graphs 
i. Flow (perfusion) curve—time-activity curves obtained from the 

perfusion phase. 
ii. Renogram—time-activity curves from all phases. 

9. Interpretation of flow curves 

a. When blood flow to the kidney is normal, the aorta and kidney flow 
curves have a similar steep initial rise in slope. When blood flow to the 
kidney is impaired, the slope of the aorta flow curve remains steep, but 
the slope of the kidney flow curve is less steep. When the bolus of the 
radiotracer is inadequate (e.g. infiltrated IV), then both the aorta and 
renal flow curves are less steep. 


Activity (counts) 
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b. In patients with a renal transplant, flow curves are useful for 
differentiating acute rejection from other causes of acute renal failure 
(such as acute tubular necrosis and cyclosporine toxicity). Flow curves 
are usually normal with acute tubular necrosis and acute cyclosporine 
toxicity, whereas the flow curves show poor renal perfusion with acute 
rejection. Renogram is not helpful in distinguishing these situations 
because all causes of acute renal failure have a similar renogram. 


Flow Curve Renogram 
Diagnosis — Aorta —— Normal Furosemide 
— — Transplant — — Transplant administered 


Acute Renal Failure 
(acute tubular necrosis, 
>S No 
cyclosporine toxicity, 
interstitial nephritis) 


Acute Rejection 


Time (min) 


HN 
10. Interpretation of renograms 
a. In a normal kidney, peak activity usually occurs 2-4 minutes after 
radiotracer injection. Without furosemide, radiotracer is completely 
cleared from the kidneys by 45-50 minutes. When furosemide is 
administered, clearance is usually complete in less than 45 minutes. 


T^ is the time it takes for 50% of T (minutes) - 
the radiotracer to leave the 
collecting system after diuretic 
administration, and it is measured 
during the clearance phase. 77^ after >20 Obstructed 
furosemide administration is helpful [ 520 — | Obstructed | 
for assessing the presence of obstruction. T^ > 20 minutes suggests the 
presence of obstruction. Determining obstruction should not be based on 
Ти alone; it should be based on all aspects of the renal scan. 
Hydronephrosis without obstruction—MA G3 renal scan demonstrates 
accumulation of activity in the hydronephrotic kidney, but this activity 
washes out rapidly after furosemide injection (ТИ < 10 minutes). 
Examples include spacious renal pelvis and extrarenal pelvis. 
Hydronephrosis with obstruction—MAG3 renal scan demonstrates 
accumulation of activity in the hydronephrotic kidney, but this activity 
does not wash out sufficiently after furosemide injection. 
i. High grade or complete obstruction—none of the activity washes out. 
Since activity continues to accumulate, ТУ; cannot be calculated. 
ii. Low or moderate grade obstruction—some activity washes out, but 
the ТИ > 20 minutes. 
Acute renal failure—MA G3 renal scan demonstrates accumulation of 
activity in the affected kidney, but this activity does not wash out or 
partially washes out after furosemide injection (renal insufficiency 
impairs the response to furosemide). Examples include acute tubular 
necrosis (ATN), interstitial nephritis, and cyclosporine toxicity. 


5 


о 


е. 
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f. When the renal scan is indeterminate, a more definitive test may be 
required to determine if renal obstruction exists (e.g. Whitaker test). 
See Imaging of Upper Urinary Tract Obstruction, page 467. 


и К . Renogram ти 
Clinical Scenario +} | Hydronephrosis | — Normal np (minutes) 


—- Abnormal 


Hydronephrosis 
without obstruction 


Hydronephrosis 
with obstruction 
(moderate or low grade 
obstruction) 


Hydronephrosis 
with obstruction 
(complete or high grade 
obstruction) 


Acute Renal Failure 
(acute tubular necrosis, 
cyclosporine toxicity, 
interstitial nephritis) 
or 
Acute Rejection 
or 
Very early obstruction* 


Acute Renal Failure 
with partial recovery 
or 
Acute Rejection 
with partial recovery 
or 
Very early obstruction* Time (min) 


Poor renal function 


Time (min) 
* When obstruction is present for less than 24 hours, hydronephrosis may not have 
time to develop. Follow up imaging may help determine if obstruction is present. 
+ Poor response to diuretic (from significant renal insufficiency, dehydration, etc.) 
can also cause abnormal findings. 
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Imaging of Upper Urinary Tract Obstruction 


General Information 
1. Hydronephrosis is a descriptive term that indicates that the collecting 
system is dilated, but it does not imply the cause of the dilation. 
2. The cause of hydronephrosis can be obstructive (e.g. ureter stone) or 
non-obstructive (e.g. excessive hydration or prominent extra-renal pelvis). 
Thus, hydronephrosis can be present in the absence of obstruction. 


Tests to Detect Upper Urinary Tract Obstruction 
1. Anatomic studies (e.g. КОВ, ultrasound, noncontrast CT, noncontrast 
MRI) provide images of anatomic structure, but they do not provide 
information about the flow of urine; thus, they cannot diagnose ureteral 
obstruction. They also do not provide information on renal function. 

2. Diagnosing ureteral obstruction requires one of the following study types. 
a. Functional study—images are obtained as contrast is excreted by the 
kidneys into the collecting system. Functional tests depend on sufficient 
renal function. They provide data on both renal function and the flow of 

urine through the collecting system. 

i. Examples—diuretic renal scan, IVU, CT with IV contrast, and MRI 
with gadolinium. Delayed images are often helpful. 

ii. Findings that suggest obstruction include delayed nephrogram, 
delayed excretion, and hydronephrosis. 

. Infusion study—images are obtained as contrast is infused into the 
collecting system. Infusion tests are not dependant on renal function. 
They do not provide data on renal function, but they do provide 
information on the flow of urine through the collecting system. 

i. Examples—pyelogram (antegrade or retrograde) and Whitaker test. 
ii. Findings that suggest obstruction include delayed drainage and 
hydronephrosis. 


Anatomic Studies 


с 


Functional Studi 


KUB, Ultrasound, IVU, Renal Scan, 
CT no IV contrast, CT with IV contrast, 
MRI no IV contrast MRI with IV contrast 


Data Anatomic Structure* | Anatomic Structure,* | Anatomic Structure,* 
Р Urine Flow/Obstruction |Urine Flow/Obstruction, 
Provided 3 
Renal Function 


IV = intravenous; IVU = IV urogram; CT = computerized tomography; 

MRI = magnetic resonance imaging 

* Information on anatomic structure is more detailed with ultrasound, CT, 
and MRI than with renal scan or plain x-rays (KUB, IVU, and pyelogram). 


3. The best non-invasive test for evaluating ureteral obstruction is diuretic 
renal scan because it provides objective measurements of urine flow. 
4. Whitaker test 

a. A Whitaker test may be helpful when other tests for obstruction are 
inconclusive or unreliable. 

b. Diuretic renal scan may not be reliable for detecting obstruction in 
patients with poor renal function because the kidney does not respond to 
the diuretic. Since the Whitaker test is not affected by renal insufficiency, 
it is an excellent test to assess for the presence of obstruction in patients 
with hydronephrosis and renal insufficiency. 

c. A cannula in the renal pelvis and a catheter in the bladder are each 
connected to a pressure transducer. With the patient in the prone 
position, a mixture of saline and contrast is infused through the renal 
cannula at a constant infusion rate (usually 10 ml/minute). 
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d. During infusion, the pressure 
gradient between the renal pelvis 
and bladder is monitored and 


Pressure Gradient Int 3 
(mm 6,0) nterpretation 


«15 


fluoroscopic imaging is 
performed to define the site of 


Indeterminate 


obstruction. 


Obstructed 


Imaging of Urolithiasis 


о 


The presence of obstruction is 

based on fluoroscopic imaging and the pressure gradient (see chart). 
Retrograde pyelogram provides only a subjective assessment of urine 
flow, whereas the Whitaker test provides objective data on urine flow. 


r5 


Appearance on 


General Information 


1. 9096 of urinary calculi are radio-opaque (i.e. they are 
visible on plain x-rays). 

. Non-contrast CT scan is the best test to evaluate for 
the presence of urolithiasis. It is more accurate than 
IVU, KUB, ultrasound, and MRI. 

a. Radiolucent stones are not visible on plain x-rays, 
but all stones (except protease inhibitor stones) 
are visible on CT. 

b. Stones are not well-visualized on MRI, but they 

are very well-visualized on non-contrast CT. 

. Iodine contrast and stones look similar on CT; 
thus, iodine in the collecting system can obscure a 
stone. This is why a non-contrast CT is best for 
evaluating the presence of urolithiasis. 

. On ultrasound, stones are highly echogenic and they 

cast an acoustic shadow on the side opposite to the 

transducer (“posterior acoustic shadow”). 

A bladder stone can be differentiated from a 

ureterovesical junction stone by placing the patient 

lateral or prone and re-imaging. A bladder stone will 
move to the most dependant portion of the bladder. 


N 


e 


~ 


= 


Pelvic Phlebolith ог Distal Ureter Stone? 


1. A phlebolith is a focal calcification in a vein. They 
are usually in the pelvis near the distal ureter. 

2. On KUB— phleboliths often have a central lucency 
(a grey center). Ureter stones usually do not have a 
central lucency. 

. On non-contrast CT—a phlebolith is often 
completely surrounded by fat (encircled by black) or 
is partially surrounded by fat with a vein emanating 
from it (comet sign: a grey, often tapering, streamer). 
A ureter stone is usually surrounded by edematous 
ureteral tissue (rim sign: a grey rim encircles the 
stone). The rim may be indistinct for large stones 
because they stretch the ureteral wall and thin the 
rim. The rim sign may also be indistinct when 
ureteral edema is minimal. 

4. Tests that can definitively differentiate a phlebolith 
from a ureter stone include: pyelogram with oblique 
films, CT urogram, and ureteroscopy. When the 
diagnosis is in question, obtain one of these tests. 


о 


Non-contrast СТ 
(transverse image) 


Phlebolith 


Surrounded by Fat 


Comet Sign 


Ureteral Stone 


Rim Sign 


Appearance on 


Phlebolith 


Central Lucency 


Ureteral Stone 


No Lucency 


Stone/Calcification 


Appearance on 
Ultrasound 


Posterior Acoustic 
Shadow 
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Things That Mimic Urolithiasis on Imaging 

1. Phleboliths—see above. 

2. Deflux? (dextranomer-hyaluronic acid)—Deflux?, which is injected near 
the intramural ureter to treat vesicoureteral reflux, calcifies in 296 of cases 
by 4 years after injection. Calcified Deflux? mimics a distal ureteral stone. 

3. Parenchymal calcification—parenchymal calcification in the prostate or 
kidney may be mistaken for stones in the urinary drainage system. 

4. Bowel contents—on KUB, bowel content (e.g. pills, oral contrast) may 
mimic the appearance of stones when they overlie the urinary system. 


Imaging of Renal Cysts 


General Information 
1. Simple renal cyst—a fluid filled lesion that meets certain criteria (see 
below). Simple cysts are the most common renal lesion. 
2. Complex renal cyst—a fluid filled lesion that does not meet the criteria 
for a simple cyst. 
a. Imaging with and without IV contrast is required to evaluate complex 
renal cysts. 
b. Complex cysts have at least one of the following characteristics: high 
density fluid, calcification, septation, solid elements, or enhancement. 
c. High attenuation complex cysts (also called high density cysts) are 
characterized by Hounsfield units (HU) > 20 on non-contrast CT. 
d. The Bosniak classification is used to characterize complex renal cysts. 


Imaging Criteria for Simple Renal Cysts 
Criteria 1 through 5 must always be met. Criteria 6 is required in certain cases. 

1. Round or ovoid shape. 

2. Sharply marginated demarcation from surrounding renal parenchyma. 

3. Smooth and thin cyst wall. 

4. Homogeneous—no calcifications or septations. 

5. Content is consistent with water density (no solid components) 

a. On ultrasound, a simple cyst appears anechoic (no internal echoes) and 
has good through transmission (acoustic enhancement behind the cyst). 

b. On CT scan, a simple cyst has Hounsfield units (HU) from -9 to 20. 
When HU > 20, ultrasound is required. If ultrasound shows a simple 
cyst, further work up is unnecessary. If ultrasound does not show a 
simple cyst and the initial CT was without IV contrast, then obtain a CT 
with and without IV contrast to satisfy criteria “6” below. 

c. On MRI, the cyst is dark on T1 and bright on T2. 

6. The cyst does not enhance with IV contrast. 

a. IV contrast is not required to diagnose a simple cyst when criteria 1-5 
are met. 
b. On CT, IV contrast is not necessary to diagnose a simple cyst when 
HU - 0-20. 
c. On MRI or CT with IV contrast, a simple cyst does not enhance. 
Bosniak Classification of Renal Cysts 

1. The Bosniak classification is based on imaging and is used to guide the 
clinical management of renal cysts. It is not a pathologic classification and 
it does not take into account symptoms or other clinical factors. 

2. Bosniak classification of a complex cyst requires CT or MRI performed 
with and without IV contrast. Ultrasound is reserved for confirming that a 
cyst is simple, and it should not be used to determine the Bosniak category 
of a complex cyst. 
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3. Bosniak Classification—the definitions below are abridged. For the exact 
criteria, see the Bosniak v2019 update (Radiology, 292: 475, 2019). 


a. 


b. 


о 


е. 


Category I—these cysts have a smooth well-defined wall that is < 2 mm 
in thickness (the wall may enhance) and they contain homogenous 
simple fluid of water density (-9 to 20 HU). They do not contain septa, 
solid elements, or calcifications. These are often called simple cysts. 
Category II—these cysts have a smooth well-defined wall that is 

<2 mm in thickness (the wall may enhance) along with one of the 

following structure patterns listed below. 

i. 1-3 septa, each septa < 2 mm in thickness. The septa and wall may 
have calcifications (if calcifications on CT are abundant, thick or 
nodular, then MRI may better visualize the lesion). 

ii. Homogenous non-enhancing cysts that are hyperattenuating on CT 
(HU > 20) or hyperintense on MRI. 

iii. Homogeneous low attenuation lesions that are too small to 
characterize. 


. Category IIF—these cysts have any of the following characteristics: 


i. A smooth, 3 mm thick, enhancing wall. 

ii. 1 or more smooth septa, each 3 mm thick and enhancing. 

111.4 or more smooth septa, each < 2 mm thick and enhancing. 
Category III—these cysts have any of the following characteristics: 
i 1 ог more enhancing septa or walls, each > 4 mm thick. 

ii. 1 or more irregular septa or walls. 

Category IV—these cysts have 1 or more enhancing nodules. 


4. Management of complex renal cysts 


a. 


b. 


о 


Bosniak I and II cysts are considered benign and typically do not require 
treatment or follow up. 

Bosniak III and IV cysts are usually malignant and surgical management 
is recommended for patients with a reasonable life expectancy. 
Approximately 10% of Bosniak IIF cysts are malignant. Surveillance is 
recommended for IIF lesions. Malignant IIF cysts can usually be 
identified during surveillance because they tend to grow and/or progress 
to Bosniak category III or IV on serial imaging. If a Bosniak IIF lesion 
remains stable for 5 years, then the risk of malignancy is < 1%. 


Approximate Chance of 
Malignancy 


~ 85% 


Behavior of 
Bosniak IIF Lesion 
During Follow Up 


Approximate Chance of Usual 
Malignancy Management 


Stable over 5 years 
(remains Bosniak ПЕ) 


<1% Surveillance* 


Progression to 


Bosniak III or IV 


~ = approximately 

* Surveillance imaging is initially performed at 4-6 month intervals, which 
can be increased to 12 month intervals if the lesion is stable. If the lesion has 
been stable for 5 years, then the risk of malignancy is < 1% and surveillance 
can probably be discontinued. 

+ Surgical treatment usually consists of excision. 
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EMBRYOLOGY 


Germ Cell Layers 
1. The mesoderm gives rise to all genitourinary organs except 
a. Urogenital sinus structures (endoderm) 


b. 
c. 


Genital swellings (endoderm) 
Adrenal medulla (ectoderm) 


2. Germ cells layers and the embryological structures they give rise to 


a. 


b. 


c. 


Mesoderm 

* Pronephros 

* Pronephric duct 

* Mesonephros 

* Mesonephric (Wolffian) duct 

* Metanephros (metanephric blastema or metanephric cap) 
* Ureteric bud 

* Paramesonephric (Mullerian) duct 

* Genital tubercle 

* Cloacal folds (which give rise to the urethral folds and anal folds) 
* Adrenal cortex 

Endoderm 

* Urogenital sinus 

* Genital swellings 

Ectoderm 

* Adrenal medulla 


Nephric System 
1. There are three embryological nephric systems 


a. 


Pronephros— principal excretory unit at < 4 weeks of gestation. 
Degenerates after week 4. 


b. Mesonephros— principal excretory unit at 4-8 weeks of gestation. 


с. 


Degenerates after week 8 (except for the gonadal ridge). 
Metanephros—principal excretory unit at > 8 weeks of gestation. The 
metanephros eventually develops into the mature kidney. 


2. Critical steps in metanephros development 
a. Ureteric ingrowth—differentiation of the metanephros into the mature 


e 


kidney requires the ingrowth of the ureteric bud. In other words, when 
the ureteric bud grows into the metanephros, it induces the metanephros 
to differentiate into nephrons. 

Ascendance—the metanephros begins at the sacral segments and 
migrates to the lower thoracic segments. Ascendance may be impaired if 
the kidney is abnormally shaped (e.g. horseshoe kidney), the renal 
vasculature is abnormal, or if a mass is impeding its progress. Failure of 
ascendance can cause a pelvic kidney. 


. Rotation—during ascent, the kidney internally rotates 90°. Initially, the 


renal pelvis is anterior. After rotation, the renal pelvis is medial and 
slightly posterior. Failure of rotation causes a malrotated kidney. 


. Revascularization—during ascent, the kidney is supplied by successive 


arteries from the iliac vessels and the aorta. If the preceding arteries do 
not degenerate, multiple renal arteries result. Also, at each segmental 
level, a vascular plexus exists that degenerates and leaves only a single 
renal artery. If this plexus does not degenerate completely, multiple renal 
arteries occur. Venous anatomy develops in a similar fashion. 
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Collecting. System 


1. 


2; 


Ureteric bud 
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a. Arises from the distal posterior medial mesonephric (Wolffian) duct. 

b. As the renal unit ascends, the ureteric bud bifurcates repeatedly giving 
rise to the renal pelvis, calyces, infundibula, and collecting ducts. 

c. When the ureteric bud grows into the metanephros, it induces the 
metanephros to differentiate into nephrons (i.e. it induces development 


of the kidney). 
Anomalies 


a. If two ureteric buds arise from the Wolffian duct, an ipsilateral complete 


duplication occurs. 


b. If a single bud bifurcates prematurely, an ipsilateral incomplete 
duplication or bifid renal pelvis occurs. 

c. If the ureteric bud is absent, ipsilateral renal agenesis occurs and the 
ipsilateral ureteral orifice is absent. 

d. After ureteric ingrowth into the metanephros, early ureteral atresia 
causes ipsilateral multicystic dysplastic kidney (see page 47) and late 
ureteral atresia causes UPJ obstruction (page 446). 


Adrenal Gland 

1. Cortex—arises from the mesoderm on the root of the dorsal mesentery. 

2. Medulla—arises from the ectoderm. Sympathetic cells migrate to the root 
of the dorsal mesentery and become encapsulated by the adrenal cortex. 
3. If the kidney is ectopic, the adrenal gland is usually orthotopic because 
they have a different embryological origin. 


Lower Urinary Tract 


1. 


~ 


Cloaca—a common 
chamber into which the 
urinary, genital, and 
gastrointestinal tracts 
converge. It arises from 
the endoderm. At the 
surface of the fetus, the 
cloaca is covered by the 
cloacal membrane. 


. At approximately 30 days 


gestation, Tourneux's 
fold (tissue that grows 
caudally through the 
cloaca and toward the 
cloacal membrane) and 
Rathke's plicae (tissue 
that grows into the lateral 
cloaca from both sides) 
fuse to form the urorectal 
septum that divides the 
cloaca into the urogenital 
(UG) sinus and the 
anorectal canal. The 
fusion of the urorectal 
septum with the cloacal 
membrane forms the 


Allantois 
Cloacal 
Membrane L- 
Cloaca 
Tourneux's 
| dL Fold 
Rathke's Tourneux's 
Plicae l 22 Fold 
| Urorectal 
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Perineal Md. ея 
Anal Membrane Anorectal canal 


perineal body and divides the cloacal membrane into the urogenital 
membrane and the anorectal membrane. 
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3. Bladder and trigone 
a. As the UG sinus enlarges, it absorbs the portion of the Wolffian duct that 

is distal to the ureteric bud. This absorbed part becomes the trigone. 

b. The opening of the ureteric bud on the Wolffian duct fuses with the UG 
sinus, and migrates from medial to lateral on the trigone, and becomes 
the ureteral orifice. 

c. The insertion of the Wolffian duct migrates caudal and medial and 
becomes the ejaculatory duct. 

d. The remainder of the bladder forms from the UG sinus. The allantois 
also forms from the UG sinus. 

4. Urachus (median umbilical ligament)—as the fetus grows, the bladder 
descends and the allantois stretches and narrows until it becomes 
obliterated by month 4 of gestation, forming the urachus. 

5. Prostate—the prostate develops from UG sinus near week 10 of gestation. 
However, the central prostate probably comes from the Wolffian duct. 

6. Urethra 
a. Female—the entire urethra forms from the UG sinus. 

b. Male—the prostatic urethra forms from the UG sinus. The penile urethra 
forms from the urethral folds. 


Important Factors For Genitourinary Development 

1. SRY (testis determining factor) 
a. SRY is a gene that is located on the short arm of the Y chromosome. 
b. SRY induces the gonadal ridge to become a testis. 

2. Mullerian inhibiting factor (MIF) 
a. MIF is produced by sertoli cells in the testis. 
b. MIF causes degeneration of the Mullerian ducts. 

3. Testosterone 
a. Testosterone is produced by leydig cells in the testis. 
b. Testosterone causes male differentiation of the Wolffian duct. 

4. Dihydrotestosterone (DHT) 
a. Testosterone is converted to DHT by Sa-reductase. 
b. DHT causes male differentiation of the UG sinus and external genitalia. 
c. DHT has a much higher affinity for androgen receptors than 

testosterone. 


Summary of Male Differentiation 


Weeks of gestation Events & Structures 


| r6 | Bipotential gonads, Wolffian duct, Mullerian duct 


Testis begins forming because SRY is present 
Summary of Female Differentiation 


(the first event is formation of sertoli cells and 
secretion of MIF) 
Leydig cells form and begin secreting testosterone, 
Wolffian ducts & genitals begin male differentiation, 
Mullerian duct regresses in response to MIF. 


Weeks of gestation Events & Structures 


Bipotential gonads, Wolffian duct, Mullerian duct 


Mullerian ducts and external genitalia begin female 
differentiation, Wolffian duct regresses. 


Ovary begins developing 
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Embryological Structures and What They Develop Into 


Differentiation 
Regulated By 


In the Male, it 
Develops Into 


In the Female, it 
Develops Into 


Embryological 
Structure 


(Degenerates) (Degenerates) 
(Degenerates) 


Ovary 


Pronephric duct (Degenerates) 


Testis 


Mesonephros SRY* 


(genital ridge) 


Mesonephric Testosterone** Bladder trigonet Bladder trigonet 
(Wolffian) duct Epididymis, (the rest 
Ductus deferens, degenerates in the 
Seminal vesicles, absence of 
Ejaculatory ducts testosterone) 
Ureteric bud Ureter, Ureter, 
(arises from Renal pelvis, Renal pelvis, 
Wolffian duct) Calyces, Calyces, 
Distal collecting Distal collecting 
ducts ducts 


Kidney (nephrons) |Kidney (nephrons) 
Paramesonephric (Degenerates in Fallopian tubes 
(Mullerian) duct response to MIF) Uterus, Cervix, 
Upper z^ of vagina 
Prostatic urethra, Entire urethra, 
Cowper's glands, Bartholin's glands, 
Prostate, § Skene's glands, 
Part of bladder, Part of bladder, 
Urachus Urachus, Hymen, 
Lower ?/, of vagina 


Genial bci Pus [Oii | 
Genital swelines DHT" [Scrotum [бар — | 
Uis DHT 


Urogenital groove Lumen of penile Vestibule 
urethra 
Caudal genital Gubernaculum Round ligament, 
ligament Ovarian ligament 


* SRY (testis determining factor) regulates differentiation of the gonadal 
ridge (bipotential gonad). When SRY is present, the genital ridge becomes 
a testis. If SRY is absent, the genital ridge becomes an ovary. 

** When testosterone is present, the Wolffian duct differentiates into male 
structures. If testosterone is absent the Wolffian duct degenerates. 

T The trigone of the bladder arises from the portion of the mesonephric duct 
that is distal to the ureteric bud. 

° Mullerian inhibiting factor (MIF) regulates differentiation of the Mullerian 
duct. When MIF is absent, the Mullerian duct differentiates into female 
structures. When MIF is present, the Mullerian duct degenerates. 

°° Dihydrotestosterone (DHT) mediates the male differentiation of these 
structures. If DHT is present, these structures differentiate into male 
structures. If it is absent, these structures differentiate into female 
structures. 

§ The central zone of the prostate may actually derive from the Wolffian duct. 


Urogenital sinus 
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Vestigial Structures 
1. Wolffian (mesonephric) remnants in the male 
a. Appendix epididymis— persistent cranial end. 
b. Paradidymis (Organ of Giraldes)—tubules between efferent ducts and 
the vas deferens. 
c. vas aberrans of Haller 
2. Wolffian (mesonephric) remnants in the female 
a. Appendix vesiculosa— persistent cranial end. 
b. Epoophoron (parovarium, organ of Rosenmuller)—persistent tubules in 
broad ligament. 
c. Paroophoron of Waldeyer—persistent tubules in broad ligament near 
uterus. 
d. Gartner's duct—persistent duct in broad ligament, along the lateral 
uterus, or in the vaginal wall. 
3. Mullerian (paramesonephric) remnants in the male 
a. Appendix testis—persistent cranial end. 
b. Prostatic utricle (utriculus prostaticus) 
4. Mullerian (paramesonephric) remnants in the female-Morgagni's hydatid. 


Summary of Homologous Structures 


Female 


Sis glands 
Prostatic utricle Vagina and uterus 
Prostate wets 


Vas deferens and Gariner'i duct 
ejaculatory duct 


Tabia majora 

[Ras ойон | 
Cowper's glands | Bartholin's glands 
ovarian ligament 


Testis 


Ectopic Ureteral Orifices 

1. An ectopic ureter is a ureter that does not insert into the bladder trigone. 

2. Ectopic ureters are more common in girls than boys. 

3. Ectopic ureters usually present with UTI. 

4. When boys have an ectopic ureteral orifice, they are usually not associated 
with a duplicated system. When girls have an ectopic ureteral orifice, they 
are usually associated with a duplicated system. 

. Girls frequently present with urinary incontinence because some sites of 
ectopic insertion are distal to the urinary sphincter. Insertion sites for an 
ectopic ureter in a female include bladder neck, proximal or distal urethra, 
vestibule, vagina, uterus, cervix, and rarely rectum. 

Boys never present with urinary incontinence (if the urinary sphincter is 
functioning) because all sites of ectopic ureteral insertion are proximal to 
the urinary sphincter. The most common insertion sites for an ectopic 
ureter in a male are the bladder neck and the proximal urethra. Less 
common ectopic insertion sites include the seminal vesicle, vas deferens, 
and rarely the rectum. 
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Complete Duplication of the Collecting System 
1. Ureter arising from the lateral orifice 
a. Drains the lower pole of the kidney. 
b. More likely to reflux. 
c. More likely to have ureteropelvic junction obstruction. 
2. Ureter arising from the medial orifice 
a. Drains the upper pole of the kidney. 
b. Commonly associated with an ectopic ureterocele. 
c. Commonly obstructed. 
d. More likely to be ectopic. 


Other Congenital Abnormalities and Their Cause 
1. Ureter 

a. Ureterocele—caused by incomplete or delayed dissolution of Chwalla's 
membrane. Chwalla’s membrane is a thin membrane that separates the 
ureteral bud from the urogenital sinus. Persistence of Chwalla’s 
membrane creates obstruction between the ureteric bud and the UG 
sinus, leading to a ureterocele. 

b. Complete ureteral duplication—caused by the presence of 2 ureteric 
buds on the Wolffian duct. The /ower ureteric bud merges with the 
urogenital sinus, migrates /ateral on the trigone, and becomes the lower 
pole ureter. Then, the upper ureteric bud merges with urogenital sinus, 
does not migrate as far lateral (i.e it is more medial on the trigone), and 
becomes the upper pole ureter. Thus, the lower pole ureteral orifice is 
located more lateral, whereas the upper pole orifice is located more 
medial. This is known as the Meyer-Weigert law. 

c. Incomplete ureteral duplication or bifid renal pelvis—caused by a single 
ureteric bud that bifurcates prematurely. 

d. UPJ obstruction (page 446)—caused by Zate atresia of the ureter after 
ureteric ingrowth into the metanephros. 

2. Kidney 

a. Multicystic dysplastic kidney (see page 47)—caused by early atresia of 
the ureter after ureteric ingrowth into the metanephros. 

b. Horseshoe kidney—caused by fusion of the lower poles of both 
metanephros. The lower pole fusion results in abnormal rotation (the 
lower poles deviate medially) and abnormal ascendance (the kidney is 
located lower in the abdomen). The isthmus between the two kidneys 
may consist of a fibrous band or functioning renal parenchyma. As the 
fused kidneys ascend, the isthmus gets “snagged” on the inferior 
mesenteric artery (IMA). Thus, the IMA impedes the ascendance of 
horseshoe kidneys, which reside in a lower (more caudal) location 
compared to kidneys that develop normally. 

Thoracic kidney—caused by incomplete closure of the posterior 
diaphragm, which results in an opening in the diaphragm (Bochdalek's 
foramen). During development of the renal system, the opening in the 
diaphragm allows the kidney to ascend into the chest. Herniation of the 
kidney and other abdominal contents through Bochdalek's foramen is 
called a Bochdalek hernia. 
3. Posterior urethral valves 

а. Type I—possibly caused by abnormal insertion of the mesonephric 

(Wolffian) duct into the cloaca. 
b. Type II—no known embryological cause. 
c. Type III—caused by incomplete dissolution of the urogenital membrane. 
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PREGNANCY: UROLOGIC 
CONSIDERATIONS 


Physiologic Changes During Pregnancy 
1. Renal and Urinary 

a. Increased renal blood flow. 

b. Increased glomerular filtration rate (GFR) and creatinine clearance. 

c. Minor decrease in BUN and creatinine. 

d. Increased urinary calcium excretion (hypercalciuria) from increased 
levels of vitamin D and increased GFR. 

е. Increased urinary excretion of crystal inhibitors (e.g. magnesium and 
citrate). 

f. No change in risk of urolithiasis (the increased urinary calcium is offset 
by the increased inhibitors of crystallization). Pregnancy has no impact 
on stone composition. 

g. Hydroureteronephrosis—compression of the ureter by the uterus is the 
most important cause of hydronephrosis during pregnancy. Since the 
uterus is dextrorotatory (leans to the right), ureter compression and 
hydronephrosis are more common on the right. Reduced ureteral 
peristalsis (from hormonal influences) and increased urine production 
may also contribute to hydronephrosis. Hydronephrosis may begin in the 
first trimester and resolves postpartum. 

h. Increased risk of urinary tract infection. 

2. Hematologic 

a. Increased risk of thromboembolism (especially in the 3rd trimester and 
postpartum) from 
i. Increased levels of serum clotting factors (hypercoagulable state). 
ii. Decreased venous flow in legs (venous stasis). 

b. Anemia—ted blood cell mass increases during pregnancy, but the 
plasma volume expands to a greater degree; therefore, the hematocrit 
declines. 

3. Gastrointestinal 

a. Increased incidence of gastroesophageal reflux and increased risk of 
aspiration from 
i. Decreased gastric motility. 

ii. Decreased gastroesophageal sphincter tone. 
b. Increased absorption of calcium (from increased levels of vitamin D). 
c. Decreased colonic motility—may cause constipation. 
4. Cardiovascular 

a. Increased cardiac output. 

b. Vascular compression by the uterus—starting in the second trimester, 
the uterus can compress both the vena cava and the aorta when the 
mother is in the supine position. Reduced venous return (from vena cava 
compression) and reduced arterial blood flow (from aortic compression) 
may decrease uteroplacental blood flow, resulting in fetal compromise. 
This can be prevented by placing the mother in the left lateral position. 

5. Pulmonary— increased risk of hypoxia during hypoventilation from 

a. Reduced functional residual capacity. 

b. Increased oxygen consumption. 
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Pregnancy Induced Hydronephrosis and Obstruction 
1. For the cause of gestational hydronephrosis, see Physiologic Changes 

During Pregnancy, page 481. 

Hydronephrosis may begin in the first trimester and resolves postpartum. 

. Symptomatic obstruction can be relieved by positioning the patient in the 

left lateral decubitus position. On rare occasions, obstruction may require 
a ureteral stent or nephrostomy tube. 

4. Spontaneous renal rupture (of either the collecting system or the renal 
parenchyma) can occur in severe cases of pregnancy induced ureteral 
obstruction. However, this is extremely rare. It usually occurs in kidneys 
that have had prior disease, surgery, or trauma. Sometimes rupture may 
occur in kidneys with tumors; therefore, a thorough evaluation of the 
kidney is required after renal rupture. Parenchymal renal rupture has 
usually been treated with nephrectomy. Rupture of the collecting system 
has usually been treated with a ureteral stent or nephrostomy tube. 


Genitourinary Infections During Pregnancy 


Asymptomatic Bacteriuria During Pregnancy 

. For details, see Asymptomatic Bacteriuria in Adults, page 638. 

. Pregnancy does not increase the risk of bacteriuria. The incidence of 

bacteriuria is approximately 5% in both pregnant and nonpregnant women. 

3. During pregnancy, asymptomatic bacteriuria increases the risk of 

developing pyelonephritis by 20-30 fold. Pyelonephritis during pregnancy 

increases the risk a premature labor, low birth weight, and intrauterine 
growth retardation. 

Multiple guidelines recommend screening for and treatment of 

asymptomatic bacteriuria in pregnant women to prevent pyelonephritis 

and its detrimental effects on the fetus. 

20-4096 of women with asymptomatic bacteriuria during the first trimester 

develop symptomatic pyelonephritis in the third trimester. Thus, screening 

should begin in the first trimester. 

The diagnosis of asymptomatic bacteriuria requires the presence of 

bacteria on urine culture and the absence of signs and symptoms of UTI. 

The urine culture criteria for diagnosing symptomatic bacteriuria during 

pregnancy differs between guidelines. 

a. U.S. Preventative Services Task Force (USPSTF) requires > 100,000 cfu 
per ml on one urine culture. 

b. The Infectious Disease Society of America (IDSA) requires > 10° cfu 
per ml on one urine culture. 

Infectious Diseases Society of America (IDSA) recommendations 

a. Pregnant women should be screened for asymptomatic bacteriuria by 
urine culture starting early in pregnancy (the US Preventative Services 
Task Force recommends starting screening at 12-16 weeks gestation). 

b. When the culture is positive, treat with 4-7 days of antibiotics and then 
repeat the urine culture to ensure resolution of the bacteriuria. 

c. The IDSA and USPSTF found insufficient data to determine if 
continued screening during the rest of pregnancy is beneficial, and they 
were unable to recommend a specific timing and frequency for further 
screening. 
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Acute Bacterial Cystitis 

1. Symptomatic cystitis should be treated (regardless of the colony count on 
culture) with 3-7 days of antibiotics. Then, repeat the urine culture. 

2. When infection or bacteriuria are recurrent, persistent, or severe, evaluate 
the patient for urinary tract obstruction and urolithiasis (see Urolithiasis 
During Pregnancy, page 489). If there is no obstruction and no urolithiasis, 
the patient should have a complete urologic evaluation after delivery. 
Suppressive antibiotics may be needed for the duration of pregnancy. 


Vaginitis—See page 659 
Sexually Transmitted Diseases—See page 684 


Safe Antibiotics During Pregnancy (Assuming No Allergy) 
1. Penicillins 
2. Cephalosporins 
3. Erythromycin base and erythromycin ethylsuccinate (erythromycin 
estolate is contraindicated). 
4. Aminoglycosides—monitor BUN, creatinine, and aminoglycoside levels. 


Diagnostic Imaging During Pregnancy 


Before Diagnostic Imaging of Females 

1. Obtain a pregnancy test in fertile females before performing imaging that 
may expose the fetus to significant ionizing radiation, such as fluoroscopy 
or computerized tomography (CT) of the abdomen and/or pelvis. Consider 
obtaining a pregnancy test before magnetic resonance imaging (MRI) 
when intravenous gadolinium will be used. A pregnancy test is not 
necessary for MRI without gadolinium or for ultrasound (with or without 
doppler) because they are considered safe throughout pregnancy. 

. If possible, use imaging modalities that do not emit ionizing radiation, 

such as ultrasound or MRI. 

Use studies that emit ionizing radiation only when they are absolutely 
necessary for the medical well being of the mother. If ionizing radiation is 
required, concern regarding its effect on the fetus should not delay 
diagnostic radiographs of the mother. 

e “Diagnostic procedures should not be performed during pregnancy unless 
the information to be obtained from them is necessary for the cure of the 
patient and cannot be obtained by other means (especially 
ultrasound)...There is no contraindication to a diagnostic radiologic 
procedure that will likely be beneficial to the patient."— American 
Academy of Pediatrics (AAP) and American College of Obstetricians 
and Gynecologists (ACOG), 1992. 

* "Concern about possible effects of high-dose ionizing radiation exposure 
should not prevent medically indicated diagnostic x-ray procedures from 
being performed on a pregnant woman. During pregnancy, other 
imaging procedures not associated with ionizing radiation (e.g. 
ultrasonography, MRI) should be considered instead of x-rays when 
appropriate.” —ACOG, 2004. 

* “Tf, in the best judgement of the attending physician, a diagnostic 
examination or nuclear medicine procedure, at that time, is deemed 
advisable to the medical well-being of the patient, it should be carried 
out without delay...”—National Council on Radiation Protection and 
Measurements (NCRP), 1977. 
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4. The mother should be counseled regarding the risks of fetal exposure to 
ionizing radiation and to contrast before an imaging study is performed. 

• “It is important to discuss the plans of the procedure with the patient so 
that she understands its necessity and to allay any concerns regarding 
radiation to her embryo or fetus."—AAP and ACOG, 1992. 

• "Women should be counseled that x-ray exposure from a single diagnostic 
procedure does not result in harmful fetal effects."—A COG, 2004. 

e “.. the exposure of the fetus to radiation arising from diagnostic 
procedures would very rarely be cause, by itself, for terminating 
pregnancy."—NCRP, 1977. 

5. Minimize fetal exposure to ionizing radiation. Consider using a lead apron 
to shield the fetus when possible. Also, *Modification of an examination 
for dose reduction is warranted only if it reasonably can be done without 
significant jeopardy to the medical care of the patient and/or her unborn 
child."—NCRP, 1977. 

6. Consultation with an expert in dosimetry calculation may be helpful in 
calculating estimated fetal dose when multiple diagnostic studies using 
ionization radiation are performed on a pregnant patient. 


Intravenous Contrast Agents During Pregnancy 
1. Intravenous gadolinium and iodinated contrast cross the placenta, enter the 

fetal circulation, and are excreted by the fetal kidneys. Then, the fetal urine 
drains into the amniotic fluid. The amniotic fluid (and the contrast it 
contains) are then swallowed by the fetus. The swallowed contrast is either 
absorbed into the circulation (and re-excreted by the kidneys into the 
amniotic fluid) or it is eliminated by the intestinal tract into the amniotic 
fluid. Then, the fetus swallows the contrast, starting the cycle again. This 
cycling of contrast may continue, possibly until birth. Thus, the infant has 
repeated exposure after a single dose of contrast. 

. lodinated contrast 

a. Iodinated contrast is unlikely to have a detrimental effect on the fetus, 
but it should be used only when the benefit exceeds the risk to the fetus. 

b. Infant hypothyroidism has been reported when iodinated contrast was 
injected into the amniotic sac, but it has not been reported when 
iodinated contrast was injected intravascularly into the mother. 
Newborns are routinely evaluated for thyroid dysfunction; thus, any 
potential effect on the infant thyroid would be detected by neonatal 
screening. 

. Gadolinium 

a. Although data are limited, mutagenic and teratogenic effects have not 
been reported after maternal administration of gadolinium. 

b. Recent evidence (Ray, et al: JAMA, 316: 952, 2016) suggests that fetal 
Gadolinium exposure (at any time during pregnancy) may increase the 
risk of stillbirth and neonatal death, as well as infant rheumatologic 
disorders, inflammatory disorders, and infiltrating skin conditions. 
Given these findings, the following recommendations have been made. 
* If gadolinium is used during pregnancy, use an agent that poses a low 

risk for nephrogenic systemic fibrosis—ACR 2021, ESUR 2018. 

e “gadolinium use should be limited to situations in which the benefits 
clearly outweigh the possible risks."—ACOG, 2017. 

• “GBCAs [gadolinium based contrast agents] should only be used if 
their usage is considered critical and...only when there is a potential 
significant benefit to the patient or fetus that outweighs the possible 
but unknown risk of fetal exposure to...gadolium."—ACR Manual оп 
Contrast Media, 2021. 
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Intravenous Contrast Agents During Breast Feeding 
1. Gadolinium and iodinated contrast 

a. Less than 1% of gadolinium and iodinated contrast is excreted in the 
breast milk, and less than 1% of the ingested contrast is absorbed by the 
infant's intestine. 

b. The 2017 ACOG, the 2021 ACR, and the 2018 ESUR guidelines state 
that it is safe to continue breast feeding after the mother receives 
gadolinium or iodinated contrast. If the mother is concerned about 
potential ill effects to the infant, she may abstain from breast feeding for 
24 hours after the dose of contrast, with active expression and discarding 
of breast milk from both breasts during that period. Before the contrast 
study, the mother may use a breast pump to obtain milk, so she can feed 
the infant during the 24 hour period after the study. 

2. Nuclear medicine radionuclides 

a. Radionuclides are excreted into the breast milk, and they may have a 
harmful effect on the infant. 

b. The ACOG 2017 guideline recommends “Because some specific 
nuclear materials excreted into breast milk can have deleterious effects, 
consultation with experts in breast feeding and nuclear medicine are 
recommended when these compounds are used in lactating women." 


Non-Ionizing Radiation 
1. "Ultrasonography and magnetic resonance imaging (MRI) are not 
associated with risk and are the imaging techniques of choice for the 
pregnant patient"—A COG, 2017. 
2. Ultrasound and doppler imaging are safe throughout pregnancy. 
3. Studies have shown no acoustic injuries to fetuses from the loud noise 
made by MRI. 


Ionizing Radiation 
1. Fetal exposure to a cumulative dose of less than 5 rads (0.05 Gy) of 
ionizing radiation does not appear to increase malformations, childhood 
cancer, growth retardation, or spontaneous abortion. A cumulative dose of 
10 rads can increase the risk of malformation by 0.2% and the risk of 
childhood cancer by 0.86%. 

. Older guidelines typically indicate that < 5 rads of fetal exposure poses 
minimal risk, whereas more recent guidelines indicate that < 10 rads also 
poses minimal risk. Although it is ideal to keep the cumulative fetal 
exposure to less than « 5 rads of ionization radiation, a dose up to 10 rads 
is thought to pose minimal or no additional risk. 

a. Older guideline statements regarding « 5 rads (0.05 Gy) of exposure 

* "The risk [of fetal abnormality] is considered negligible at 5 rad or less 
when compared to other risks of ргерпапсу..."—МСЕР, 1977. 

• "It is generally accepted that exposure to less than 5 rads is incapable 
of producing any detectable teratogenic effect in humans or animal 
models."—AAP and ACOG, 1992. 

e “...ехрозиге to less than 5 rad has not been associated with an increase 
in fetal anomalies or pregnancy loss."—ACOG, 2004. 

b. Recent guideline statements regarding « 10 rads (0.1 Gy) of exposure 

e radiation induced non-cancer health effects are not detectable for 
fetal doses below about 0.10 Gy."—CDC, 2019. 

* "The risk for the effects...to an embryo or fetus from an absorbed dose 
of 0.1 Gy or less at any time during gestation is small (or possibly 
nonexistent); therefore, medically justified and properly performed 
procedures using ionizing radiation need not be withheld because of 
concern for such doses."—NCRP, 2013. 
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3. Determining fetal radiation exposure 
a. The total dose delivered to the fetus depends on 
i. The amount of radiation generated by the radiographic source. 
ii. The distance of the radiation source from the mother. 
iii. The distance from the mother's skin to the fetus—usually estimated 
by maternal size and her position relative to the radiation source, e.g. 
oblique, anterior-posterior (AP), or posterior-anterior (PA). 
iv. Shielding of the fetus. 
b. A radiologist and/or radiation physicist may be helpful for calculating an 
accurate estimate of fetal radiation exposure at your facility. 


Approximate Fetal Radiation 
Exposure (rads)* 


per AP projection 

per lateral (oblique) projection 

3 shot IVU (AP only) 

7 shot IVU (5 AP + 2 oblique) 

CT abdomen & pelvis (one series) 
Standard dose protocol 
Reduced dose protocol 


Renal Scan (DMSA, DTPA, MAG3) <0.5 


Imaging Study 


ОИ ПО ОНИ 


Exposure from background radiation 
р : 0.086 
during gestation 


* Estimated exposure may be different at your radiologic facility. 
+ This dose is per series. If a CT scan is done with multiple series (e.g. a 
non-contrast series and a contrast series), then the radiation dose is higher. 


Effects of Ionizing Radiation on the Fetus 
1. The risk of fetal abnormality is considered minimal when fetal exposure is 
« 10 rads. However, a small amount of fetal risk may exist even at low 
radiation doses. 
2. Potential effects of radiation on the fetus include 
a. Carcinogenesis (induces cancer)—the risk of carcinogenesis for the first 
14 years of life is estimated to be 0.05% per rad of fetal exposure. 
Leukemia and solid malignancies have been reported with fetal doses of 
less than 1 rad. The risk of leukemia increases from 3.6 per 10,000 in the 
general population to approximately 5 per 10,000 in fetuses exposed to 
1-2 rads. To put this into perspective, the risk of leukemia is 13.8 per 
10,000 for the sibling of a child with leukemia. 

b. Mutagenesis (induces a heritable change in the chromosomes)—after 
acute exposure to 1 rad, the extrapolated chance of a new genetic 
mutation is estimated to be 0.1% to 0.4%. However, heritable genetic 
effects have not been observed in humans, even at very high doses of 
radiation. 

Teratogenesis (induces an abnormality, either physical or functional, in a 
developing organism)—a dose of < 10 rads has not been associated with 
teratogenesis. Small head circumference may occur at doses as low as 10 
rads, but other forms of teratogenesis occur exclusively at doses > 50 
rads. Examples of teratogenesis include malformations, growth 
retardation, and mental retardation. 
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d. Spontaneous abortion—the greatest risk occurs with radiation exposure 
before embryo implantation (which is up to 2 weeks after fertilization). 
However, it appears that spontaneous abortion does not occur at doses 
« 10 rads. 

3. The primary determinants of whether these adverse effects occur are 

a. Dose of radiation delivered to the fetus—the most important factor. 

b. Gestational age of the fetus—the gestational age when radiation damage 
is most likely to occur is € 15 weeks gestation. 

i. The probability of inducing malformations and growth retardation is 
greatest during the period of organogenesis (1-10 weeks gestation). 

ii. The risk of radiation induced mental retardation and low intelligence 
is greatest between 8 and 15 weeks gestation. The extrapolated risk 
of severe mental retardation may be as high as 0.496 per rad of fetal 
exposure; however, few cases have been reported below 100 rads. 


Summary of Recommendations 
Fetal exposure to ionizing radiation or contrast agents may pose some risk. 
The goal is to minimize these risks. 

. If possible, use imaging modalities that do not emit ionizing radiation, 
such as ultrasound or MRI. 

2. Before performing imaging studies that could expose the fetus to 
significant ionizing radiation, obtain a pregnancy test in fertile females. 

. Use studies that emit ionizing radiation only when they are absolutely 
necessary for the medical well being of the mother. If ionizing radiation is 
required, concern regarding its effect on the fetus should not delay 
diagnostic imaging of the mother. 

4. Use intravenous or oral contrast agents only when they are absolutely 

necessary and when the benefit exceeds the risk to the fetus. 

5. Counsel the mother regarding the risks of fetal exposure to ionizing 

radiation and to contrast agents before an imaging study is performed. 

6. Minimize fetal exposure to ionizing radiation. 

If possible, avoid radiation during critical periods when the fetus appears 

to be more vulnerable, especially < 15 weeks gestation. 

The fetus should not be exposed to a cumulative dose of more than 10 rads 

of ionizing radiation during pregnancy. When a cumulative fetal dose of 

> 10 rads seems possible, consult with a radiologist and/or radiation 
physicist to calculate a more accurate estimate of fetal radiation exposure. 


— 


> 


= 


99 


Nonobstetric Surgery During Pregnancy 


General Concepts 
1. During pregnancy, surgery should only be performed for emergencies or 
for surgical problems that pose a significant medical risk to the mother if 
treatment is delayed until after delivery. Concern regarding the effects of 
surgery on the fetus should not delay necessary procedures. 

. The most important factor in determining the surgical morbidity and 
mortality of both the mother and fetus is the severity of the maternal 
surgical illness. The surgery itself appears to be less important. 

. During pregnancy, physiologic changes can result in conditions that 
increase surgical risk (see Physiologic Changes During Pregnancy, 
page 481). The mother has an increased risk of 
a. Thromboembolism (especially during the 3rd trimester and postpartum). 
b. Aspiration during anesthesia and sedation. 

c. Hypoxia during hypoventilation. 
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4. Starting in the second trimester, the uterus can compress the great vessels 
when the mother is supine, resulting in reduced uteroplacental blood flow 
and fetal compromise. Therefore, beginning in the second trimester, the 
mother should be placed in the left lateral decubitus position, not supine. 


Risks to the Fetus 

1. Exposure of the human fetus to anesthetics or to surgery is not associated 
with congenital anomalies. 

2. The most important factor in determining the outcome of the fetus, is the 
severity of the maternal surgical illness. 

3. The risks to the fetus include spontaneous abortion, premature labor, low 
birth weight, and perinatal mortality. These are all relatively rare events if 
the mother is not severely ill. 

4. Any adverse intraoperative event affecting the mother (e.g. hypotension, 
hypoxia, etc.) can also affect the fetus. 

Optimal Timing of Non-emergent Surgery 

1. Based on limited information, the second trimester appears to be the safest 
time to perform surgery. 

a. Studies of surgery during pregnancy, especially appendectomy and 
cholecystectomy, suggest that there is an increased risk of spontaneous 
abortion during the first trimester and an increased risk of premature 
labor during third trimester. 

b. Animal studies have demonstrated that the teratogenic effects of 
anesthesia may be more profound during certain critical developmental 
periods, especially during organogenesis (first trimester in humans) and 
during central nervous system myelination (third trimester in humans). 
However, there is no evidence that exposing the human fetus to 
anesthetics causes deleterious long-term effects. 

c. Maternal hypercoagulability and the risk of maternal thromboembolism 
are greatest during the third trimester. 

2. If it does not pose significant risk to the mother, non-emergent surgery can 
be delayed until after delivery. During the third trimester, if surgery is 
required and if the fetus is mature enough, labor can be induced and the 
surgery can be performed after delivery. 


Recommendations for Surgery During Pregnancy 
1. During pregnancy, surgery should only be performed for emergencies or 
for a surgical problem that poses significant medical risk to the mother if 
treatment is delayed until after delivery. Concern regarding the effects of 
surgery on the fetus should not delay a necessary procedure. 

. The safest time to operate appears to be during the second trimester. 

. Beginning in the second trimester, position the mother in left lateral 
decubitus position, not supine, to minimize compression of the great 
vessels. 

4. Consider consulting with the following specialists prior to surgery: an 
obstetrician, a neonatologist, and an anesthesiologist with expertise in 
pregnancy. It may be helpful to have them available for the procedure. 

. If it does not compromise the sterile surgical field, intraoperative and 
postoperative fetal monitoring may help detect fetal compromise. 
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Hematuria During Pregnancy 
General Information 
1. There is minimal information in the literature regarding the work up of 
hematuria in pregnant patients. 
2. In addition to the hematuria work up, it is prudent to have an obstetrician 
evaluate the patient. 
3. For patients suspected of having hematuria caused by urolithiasis, see 
Urolithiasis During Pregnancy, page 489. 
4. Life-threatening causes of hematuria during pregnancy 

a. Spontaneous renal rupture—see Pregnancy Induced Hydronephrosis and 
Obstruction, page 482. 

b. Placenta percreta—a potentially life-threatening cause of hemorrhagic 
hematuria during pregnancy. In this condition, the trophoblastic tissue of 
the placenta penetrates through the uterus and into surrounding 
structures. Occasionally, it invades into the bladder. Most patients have 
had a prior cesarean section. Placenta percreta with bladder invasion 
usually presents with hematuria. Severe bleeding may occur if this 
lesion is biopsied; therefore, if a cystoscopy is performed, avoid biopsy. 
Pelvic ultrasound may help diagnose placenta percreta. 


Work Up 

1. History and physical examination 

2. Blood pressure measurement 

3. Urinalysis with microscopic examination—confirm a positive heme 

dipstick with a microscopic examination. 

4. Urine culture—if a urine infection exists, treat accordingly and repeat the 
urinalysis and urine culture. If hematuria persists after the infection is 
eradicated, proceed with further work up. 

. BUN and creatinine. Obtain CBC and coagulation studies as indicated. 

. The initial imaging test is renal and bladder ultrasound. If the patient had 
a prior cesarean section, obtain a transvaginal pelvic ultrasound to check 
for placenta percreta. 

. To determine which additional tests are recommended, see page 380-381 
for microhematuria, and see page 382 for gross hematuria. 

. When the hematuria (and its likely cause) are not life threatening, then 
strongly consider delaying the following tests until after delivery. 

a. Cystoscopy 
b. CT urogram, MRU urogram, pyelograms—CT and pyelograms expose 
the fetus to ionizing radiation. 


Urolithiasis During Pregnancy 


General Information 
1. The risk of urolithiasis is not changed by pregnancy. An elevated level of 
vitamin D increases urinary calcium excretion (hypercalciuria); however, 
this is offset by an increase in urinary inhibitors of crystallization 
(including magnesium and citrate). 
2. Most kidney stones occur in the 2nd or 3rd trimester. 70-80% of stones 
diagnosed during pregnancy will pass spontaneously. 


Work Up 
1. The initial work up in a pregnant patient includes 
a. History and physical examination 
b. Urinalysis and urine culture 
c. BUN, creatinine, and CBC with differential 
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d. Renal and pelvic ultrasound—renal and pelvic ultrasound is 
recommended as the initial imaging study. It may detect both urologic 
and non-urologic causes abdominal and flank pain, but it often fails to 
visualize the stone. Furthermore, a dilated collecting system may be 
from physiologic hydronephrosis of pregnancy and not from urolithiasis. 
Pelvic ultrasound (trans-abdominal + trans-vaginal) visualizes the 
bladder and may help identify stones near the ureterovesical junction. 
Doppler may be used to determine if ureteral jets are present. The 
absence of a ureteral jet suggests an ipsilateral ureteral obstruction. 

2. If ultrasound does not diagnose a suspected kidney stone, then options for 
further evaluation include 
a. Repeat renal and pelvic ultrasound 
b. KUB 
c. Limited intravenous urogram (IVU) 

d. Non-contrast abdominal and pelvic CT scan (low dose protocol) 

e. Magnetic resonance urography (MRU). 

3. KUB—the overlapping fetal skeleton can make it difficult to identify 
kidney stones on KUB and IVU. 

4. Limited (2 to 4 shot) intravenous urogram— includes the following films: 
a. Scout KUB 
b. KUB 15 minutes after contrast injection 
c. If necessary, 1 or 2 additional KUBs can be taken 1-3 hours 

post-injection to identify the point of obstruction. 

5. Non-contrast abdominal/pelvic CT—CT is more accurate than KUB and 
IVU for diagnosing a stone, it does not require intravenous contrast, and it 
can examine for other sources of abdominal pain. Low dose CT protocols 
may actually expose the fetus to less radiation than a limited IVU 
(particularly later in gestation). 

6. Static fluid magnetic resonance urography (MRU)—MRU is performed 
without administering gadolinium and has been shown to be useful in 
identifying ureteral calculi during pregnancy. 

7. See Diagnostic Radiology During Pregnancy, page 483. 


Treatment 

. Some urologists recommend aggressive treatment of fertile non-pregnant 
females with asymptomatic stones to prevent the stones from becoming 
symptomatic during pregnancy. 

. Coordinate management with an obstetrician. 

. Extracorporeal shock wave lithotripsy (ESWL) is contraindicated during 
pregnancy. 

. Percutaneous nephrolithotripsy/nephrolithotomy (PCNL) is generally 

contraindicated, but PCNL has been performed during pregnancy. 

The criteria for intervention are outlined in Indications for Prompt 

Intervention, page 403. 

. In patients with an uncomplicated stone (i.e no infection and none of 
factors in 118 below), observation is recommended. 
a. Prophylactic antibiotics may be considered. 
b. Adequate hydration 
c. Ultrasound, BUN, creatinine, and urine culture at least once a month. 
d. Analgesics that should be avoided during pregnancy include NSAIDS 

(can prolong labor and cause constriction of the fetal ductus arteriosus) 
and codeine (teratogenic). 
7. When a ureter stone is associated with ipsilateral pyelonephritis or 
urosepsis, start broad spectrum antibiotics and place an ipsilateral 
ultrasound guided percutaneous nephrostomy using local anesthesia. 
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8. 


No 


10. 


For patients with a ureter stone or symptomatic renal stone who have any 
of the complicating factors listed below, options include urinary drainage 
for the duration of pregnancy (using a ureter stent or nephrostomy tube, 
with treatment of the stone after the baby is delivered) or ureteroscopy. If 
urinary drainage is utilized for the duration of pregnancy, nephrostomy 
may be preferable to a stent in patients presenting early in pregnancy 
because it avoids the anesthetic required for cystoscopic stent exchanges. 
a. High grade or complete obstruction. 

b. Ureter stone ipsilateral to a functionally solitary kidney. 

c. Renal insufficiency 

d. Bilateral ureter stones 

е. A stone that is not likely to pass spontaneously (e.g. size > 10 mm) 

f. Failure of the stone to pass after 4-6 weeks of observation 

g. Inability to tolerate food because of persistent nausea or vomiting. 

h. Pain unresponsive to analgesics. 


. In patients with a stent or nephrostomy, tube exchange is recommended at 


least every 4-8 weeks because of the high risk of encrustation. Women 
with persistent urinary infections or a history of frequent stone formation 
may require tube changes more often. Consider prophylactic antibiotics in 
patients with a stent or nephrostomy tube. Ureteroscopy and stone 
treatment should be considered in patients whose stent/nephrostomy 
causes intolerable symptoms, recurrent infection, or rapid encrustation. 
If'stone treatment is indicated during pregnancy, the preferred procedure is 
ureteroscopy with or without Holmium: YAG laser lithotripsy. Ultrasonic 
and electrohydrolic lithotripsy should be avoided because the shock waves 
may damage the fetal inner ear and may induce premature labor. 


Incontinence and Voiding Symptoms From Pregnancy 


Voiding Symptoms During Pregnancy 


- 
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Urinary Incontinence During Pregnancy 
1. 


2, 


3. 


4. 


. Frequency, urgency, nocturia, and urinary incontinence are more likely 


during pregnancy. After delivery, these symptoms usually resolve. 


. The risk of voiding symptoms increases as pregnancy progresses. Most 


women have urgency, frequency, or nocturia by the third trimester. 


. Urinary symptoms during pregnancy probably arise from increased urine 


production and from compression of the bladder by the enlarging uterus. 
Temporary urinary retention may occur when an epidural is utilized for 
pain during delivery. 


. Management—reassurance (symptoms usually resolve after delivery), 


behavioral modification (see page 333), and pelvic floor muscle training 
(e.g. Kegel exercises). 


я я А . Chance of Urinary 
Stress urinary incontinence (SUD, urge urinary Incontinence at 
incontinence (UUT), and mixed incontinence are all | 32 Weeks Gestation 
more likely during pregnancy. == 
The chance of incontinence increases as pregnancy SUI saosin 
progresses. Incontinence may begin as early as the uar 15% 


first trimester and usually resolves after delivery. 
Management—reassurance (symptoms usually resolve after delivery), 
behavioral modification (see page 333), and pelvic floor muscle training 
(e.g. Kegel exercises). Pelvic floor muscle training during pregnancy may 
prevent urinary incontinence in the postpartum period. 

Incontinence during pregnancy increases the risk of persistent 
incontinence after delivery. 
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Persistent Urinary Incontinence After Delivery (Postpartum Incontinence) 

1. Etiology of persistent urinary incontinence after delivery. 

a. Pudendal nerve injury—stretching or compression of the pudendal nerve 
during vaginal delivery can impair innervation of the pelvic sphincters. 
Pudendal nerve damage may cause urinary and fecal incontinence. 

b. Pelvic floor muscle injury—damage to the pelvic floor muscles (levator 
ani) during vaginal delivery is associated with SUI. 

2. Risk factors for postpartum urinary incontinence 
a. Incontinence during pregnancy—incontinence during pregnancy 

increases the risk of incontinence after delivery. 

b. Primagravid—postpartum incontinence is more likely in primagravid 
(first pregnancy) than in multigravid women (> 1 previous pregnancy). 

c. Vaginal delivery—SUI and overactive bladder are more likely after a 
vaginal delivery than after a cesarean section. Vaginal delivery also 
increases the risk of pelvic organ prolapse. 

3. Urinary incontinence usually resolves within 3 months after delivery. 
Persistent incontinence longer than 3 months after delivery is associated 
with a higher risk of long-term urinary incontinence. 

4. Treatment 
a. Pelvic floor muscle training during pregnancy may decrease the risk of 

urinary incontinence after delivery. 

b. Management of postpartum urinary incontinence usually consists of 
reassurance (symptoms usually improve with time), behavioral 
modification (see page 333), and pelvic floor muscle training (see 
page 334). 


Pregnancy After Urologic Surgery 
Pregnancy after urologic surgery should be considered a high risk pregnancy. 


Pregnancy After Unilateral Nephrectomy 
Women with a single functioning kidney probably have similar pregnancy 
outcomes as women with two kidneys. Consider a functional evaluation of 
the solitary kidney before pregnancy. 


Pregnancy After Ureteral Reimplant 

1. Pregnancies after ureteral reimplant are usually successful. 

2. Women who underwent ureteral reimplantation appear to be at higher risk 
for pyelonephritis during pregnancy; therefore, the risk of spontaneous 
abortion may be higher as well. 

3. Although uncommon, ureteral obstruction at the ureterovesical junction 
has been reported during pregnancy. 

4. During pregnancy, aggressive screening in these patients is recommended 
and should include periodic renal ultrasound and urine culture. 


Pregnancy After a Sling/Suspension Procedure for Urinary Incontinence 
1, Childbirth has been reported after mid urethral sling, autologous fascia 
sling, and retropubic suspension. Although most patients do not have 
recurrent urinary incontinence postpartum, the risk of recurrent urinary 

incontinence is still relatively high. 

2. With minimal data, it is impossible to determine whether the risk of 
postpartum incontinence differs based on the route of delivery. Mode of 
delivery should be based primarily on obstetric factors. 

. The AUA suggests that surgery for stress incontinence should be deferred 
until after child bearing is complete. 


> 


Pregnancy: Urologic Considerations 493 


Pregnancy after Sacral Neuromodulation Implant 
1. Because the effects of maternal sacral neuromodulation on the fetus are 
unknown, manufactures of these devices recommend turning off electrical 
stimulation during pregnancy. 
2. Vaginal delivery and cesarean section have been reported in women with 
sacral neuromodulation devices; however there are too few cases to make a 
recommendation regarding mode of delivery. 


Pregnancy After Artificial Urinary Sphincter 

1. The presence of an artificial urinary sphincter is generally not considered 
to be an indication for cesarean section. The mode of delivery should be 
based on obstetric factors. 

2. Pregnancy, vaginal delivery, and cesarean section do not appear to alter the 
function of the artificial urinary sphincter. 

3. If cesarean section is required, division of deep tissues (except the uterus) 
with electrocautery rather than sharp dissection will prevent inadvertent 
damage to the sphincter tubing. Preoperative abdominal ultrasound may 
help localize the reservoir and tubing. 

4. During labor and delivery 
a. Consider administering broad spectrum antibiotics 
b. Deactivate the sphincter. This keeps the bladder empty and prevents 

excessive intravesical pressure from being transmitted to the bladder 
neck and the cuff. 

5. Other recommendations that have been suggested 
a. Deactivate the sphincter during the third trimester. 

b. Antibiotic prophylaxis during pregnancy. 


Pregnancy After Urinary Diversion/Augmentation 

1. Successful pregnancy has been reported in virtually all types of urologic 
reconstruction including augmentation cystoplasty, conduits, 
ureterosigmoidostomy, and continent catheterizable diversions. 

With continent diversions, catheterizing may become difficult because 

uterine enlargement may compress or alter the course of the catheterizable 

limb. An indwelling catheter may be needed if catheterizing is difficult. 

. In patients with conduits, the uterus may compress the conduit and 

obstruct the outflow of urine. Placing a catheter in the conduit may help 

drain the urine until delivery. 

Pregnant women with a urinary diversion have a higher risk of 

a. Gestational hydronephrosis—ureteral obstruction has been reported 

during pregnancy in patients with urinary diversions. 

b. Pyelonephritis—may be related to bacterial colonization of the diversion 

and outflow obstruction from uterine compression. Some physicians 

recommend antibiotic prophylaxis in pregnant women with a urinary 
diversion. 

Metabolic complications—which can occur because of outflow 

obstruction and increased demands on the kidney. See Use of Intestine in 

the Urinary Tract, page 742. 

. Mode of delivery should be based primarily on obstetric factors, with 
vaginal delivered preferred if possible. If a cesarean section is required, a 
urologist should be available for consultation. The vascular pedicle to the 
diversion must not be injured. 

. It is unclear if amniocentesis is associated with increased risk to the 

diversion or its vascular pedicle. 

These patients should be followed closely during pregnancy with renal 

ultrasound, creatinine, electrolytes, and urine cultures. 


S 


о 


~ 


о 


tA 


е 


м 


494 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Pregnancy After Renal Transplant 
1. Since pregnancy is an immunologically privileged state, rejection in 
pregnant patients may be less likely. 
2. Pregnant patients with a renal transplant have an increased risk of 
a. Low birth weight babies (intrauterine growth retardation) 
b. Premature labor 
c. Infections (including pyelonephritis in the native and transplant kidneys) 

. In women with normal graft function, pregnancy does not significantly 
alter the long-term function or survival of the transplant kidney. 

4. Pregnancy with renal transplant does not appear to increase fetal 

malformations. 

Immunosuppressive medications 

a. Immunosuppressive drugs should be continued during pregnancy to 

maintain the transplanted kidney. 

b. Although immunosuppressive agents may be teratogenic, the children of 
transplant patients do not appear to have more congenital defects when 
patients are treated with azathioprine, cyclosporine, steroids, or 
tacrolimus. Other immunosuppressants, such as mycophenolate and 
mTOR inhibitors (e.g. sirolimus, everolimus), are not recommend 
during pregnancy. 

. Steroids, cyclosporine, and tacrolimus may increase the risk of 
i. Gestational diabetes 
ii. Gestational hypertension 
iii. Infection (from immunosuppression) 

Optimal conditions for pregnancy after renal transplant—adverse 

pregnancy outcome is less likely if pregnancy occurs with all of the 

following criteria. 
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a. Creatinine < 1.5 mg/dl* * These are also associated 
b. Minimal or no proteinuria with a lower risk of 
c. Absence of rejection in the past year* transplant loss. 


d. Well controlled hypertension 

e. Immunosuppressive medications are at a stable dose. 

Optimal timing for pregnancy after renal transplant 

a. Risk to the transplant—acute rejection is highest < 1 year after 
transplant. Graft loss may more common < 2 years after transplant. 

b. Risk to the fetus—spontaneous abortion, premature labor, and low birth 
weight are more common < 2 years after transplant. However, when 
optimal conditions are present (see above), successful pregnancy has 
occurred 1-2 years after transplant, and even < 1 year after transplant. 

c. KDIGO 2009 and AST 2005 guidelines suggest waiting at least 1 year 
after transplant before becoming pregnant, whereas the Expert Group 
on Renal Transplant 2002 guideline suggests waiting at least 2 years. 

d. There is some data suggesting that pregnancy can lead to a permanent 
reduction in renal function at > 5 years after transplantation. 

. Normal changes in transplant function during pregnancy 

a. Up to 40% of patients develop proteinuria near term; however, this 

resolves postpartum. If proteinuria occurs with hypertension, 
pre-eclampsia must be considered. 

b. GFR may decline in the third trimester; however, a similar decline is 
seen in non-transplanted women. Although this decline in GFR usually 
does not indicate a failing transplant, close monitoring is warranted. 
Ultrasound of the transplant kidney may reveal mild to moderate 
hydronephrosis, which tends to become more pronounced as pregnancy 
progresses. However, when the serum creatinine is > 2 mg/dl, 
hydronephrosis is usually absent. 
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9. Delivery 
a. Cesarean section should be performed mainly for obstetric indications. 
Occasionally the renal transplant can obstruct labor, making cesarean 
section necessary. 
b. When possible, vaginal delivery is recommended. Vaginal delivery does 
not appear to harm the transplant kidney. 

10. Recommendations for pregnancy with a renal transplant 

a. For the best pregnancy outcome, the safest time for pregnancy is > 2 
years after transplant. Five years or more after transplant, pregnancy can 
lead to a permanent reduction in renal function. Thus, it appears that the 
optimal time for pregnancy is 2-5 years after renal transplant. 
b. Pregnancy outcome is best when hypertension is controlled, creatinine is 
normal, rejection is absent, and proteinuria is minimal. 

Continue immunosuppressive medications. 

Closely monitor for gestational diabetes. 

Closely monitor blood pressure—hypertension may be caused by 

pre-eclampsia, decline in renal function, and transplant medications. 

f. Closely monitor renal function with serial creatinine—if the creatinine 

increases, check blood pressure, serum levels of immunosuppressants 

(e.g. cyclosporine level), transplant ultrasound, and glomerular filtration 

rate. Reasons for creatinine elevation include rejection, dehydration, 

urinary obstruction, pre-eclampsia, and cyclosporine toxicity. Transplant 
biopsy may be needed to determine the cause of the elevated creatinine. 

Closely monitor the patient for asymptomatic bacteriuria and for urinary 

tract infection using periodic urine culture. 

Closely monitor fetal growth by ultrasound (because of the risk of 

intrauterine growth retardation). 

. Consider checking periodically for cytomegalovirus and herpes virus. 

j. Mode of delivery should be based primarily on obstetric factors. Labor 
obstruction from the renal transplant is uncommon. Vaginal delivery 
does not appear to harm the transplanted kidney. 

К. If the patient had been taking steroids, consider administering a “stress 
doses" of steroids (regardless of the mode of delivery) starting when 
labor begins and tapering the dose after delivery. 
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Pregnancy After Kidney-Pancreas Transplant 
Reports indicate that pregnancy is possible after kidney pancreas transplant. 
Many result in premature labor and low birth weight babies. However, 
transplant graft losses are uncommon. The information on renal transplant 
listed above may be helpful in managing these patients. 
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VESICOURETERAL REFLUX 


General 
1. Vesicoureteral reflux (VUR) is retrograde flow of urine from the bladder 
into the ureter. 


2. Ureterovesical junction competence depends [Ureteral Bladder 
on trigone tone. If the trigone is weak, the Ones, Wi 
ureteral orifice migrates towards the ureteral x 
hiatus (i.e. where the ureter penetrates the 
outer surface of the bladder), which decreases | submucosal A Bits 
the length of the submucosal tunnel. A Tunnel 


congenital defect can also cause a short 

submucosal tunnel. A shorter submucosal tunnel is more likely to result in 

VUR. 

Characteristics of ureters with congenital primary reflux 

a. Distal ureteral muscle weakness. 

b. Ureteral orifice located more lateral than normal. 

c. A short submucosal tunnel (i.e. a short intravesical segment). 

Reflux is prevented by 

a. Trigone contraction—moves the ureteral orifice away from the ureteral 
hiatus and lengthens the submucosal tunnel. 

b. Filling of bladder—stretches the trigone and increases the length of the 

submucosal tunnel. 

c. A submucosal ureteral tunnel of adequate length. 

Ureteral orifice appearance during cystoscopy often correlates with the 

degree of ureteral orifice incompetence. From most to least competent: 

cone (normal appearance), stadium, horseshoe, golf hole. 

Etiology 

1. Congenital reflux 
a. Primary reflux (trigonal weakness)—trigonal weakness is the most 
common cause of VUR. It occurs because of improper development of 
the ureteral bud on the mesonephric duct. Most kids *outgrow" it. 
i The ureter acquires its musculature from the cephalad to caudad; 
therefore, if a segment is deficient in musculature, it will be the most 
caudal part, i.e. the ureterovesical junction (UVJ). 
i. If the ureteric bud is near the urogenital sinus, it will join the 
urogenital sinus too early; therefore, it will not acquire adequate 
mesenchymal tissue and the trigone musculature will fail to develop. 
iii. Siblings of children with congenital VUR are at higher risk for VUR. 

b. Complete ureteral duplication—the majority of these do not reflux; 
however, in those that do reflux, VUR generally occurs in the ureter that 
drains the lower pole (see Weigert-Meyer law, page 479). 

c. Ectopic ureteral orifice—VUR is present in some of these. 

d. Multicystic dysplastic kidney—contralateral VUR is present in 20-40%. 

2. Contracted or poorly compliant bladder—a contracted bladder causes high 

pressure reflux that may damage the kidney, even if the urine is sterile. 

. Prune belly syndrome (Eagle-Barrett) 

. Iatrogenic 

. Posterior urethral valves—50% of children with posterior urethral valves 

have VUR. 
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Bowel-Bladder Dysfunction (BBD) 

1. BBD is any abnormal pattern of urination and defecation. Typical 
symptoms include constipation, dysuria, urinary incontinence, and 
abnormal voiding interval (either frequent or infrequent urinating). This 
abnormal elimination pattern may produce a high intravesical pressure 
during voiding and a high post void residual, which can worsen reflux, 
reduce the chance that VUR will resolve, and increase the risk of UTI. 
BBD is also known as dysfunctional voiding or dysfunctional elimination 
syndrome. 

. Children with BBD may have a higher risk of renal injury from VUR 
because 

a. Children with BBD have a higher rate of breakthrough UTI during 
continuous antibiotic prophylaxis. 

b. Children with BBD have a lower rate of spontaneous VUR resolution 
during continuous antibiotic prophylaxis. 

c. The presence of BBD reduces the success rate of subureteric injection of 
a bulking agent. The presence of BBD does not affect the success rate of 
an ureteral reimplant. 

4. Some clinicians perform video urodynamics in children who have failed 

treatment for BBD or in children with symptoms of BBD and a history of 

febrile UTI. Voiding cystourethrogram is performed during urodynamics 

to check for VUR. 

Some patients with BBD may have bladder wall thickening on ultrasound. 

. Treatment—for patients with BBD, behavioral therapy should be part of 
every VUR treatment regimen. Behavioral therapy can be combined with 
other treatment options. 

a. Behavioral therapy—encourage the patient to void at regular intervals. 
During each void, the patient should focus on relaxing the pelvic 
muscles and emptying the bladder. 

Medication for overactive bladder—utilized mainly for patients whose 

symptom complex has significant urgency and frequency. 

Anticholinergic medications can make constipation worse. 

Alpha-blocker 

Biofeedback— promotes voluntary control over the pelvic floor muscles, 

which may help to relax the pelvis during voiding. Biofeedback is most 

appropriate for children 5 years old. See page 334. 

. Treat constipation—options include increased oral fluid intake, 
laxatives, stool softeners, and diet changes. 


VUR Grading (International Reflux Study Committee Classification) 
1. Grade 1 or 2 VUR does not cause abnormal findings on ultrasound. 
2. Hydroureteronephrosis is present in grade 3 to 5 VUR; thus, evidence for 
VUR on ultrasound is typically present only in Grade 3 to 5 VUR. 


Reflux Dilation of 
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Complications of VUR 
1. UTI, including pyelonephritis—urinary tract infection is the most common 
complication of VUR. 
2. Hydroureteronephrosis 
3. Renal scarring—renal scarring can arise when intrarenal reflux occurs 
during a urinary tract infection. Some general principles of scarring are 
a. The higher the grade of reflux, the more likely that scarring will occur. 
b. Scarring is more common in children with recurrent febrile UTIs. Some 
clinicians believe that the initial infection is the most devastating 
contributor to renal scarring (the “Big Bang” effect of the initial UTI). 
Scarring is more likely if there is a delay in treating pyelonephritis. 
Infection is more important in producing scarring than the mechanical 
force of intrarenal VUR. It is unlikely that reflux of sterile urine causes 
renal scarring (unless high pressure reflux exists, such as with a poorly 
compliant neurogenic bladder). 
e. The neonatal/infant kidney is more susceptible to scarring than the adult 
kidney. 
f. Scaring is more likely to occur at the poles of the kidney because these 
areas have confluent papillae that allow intrarenal reflux. 
g. Renal scarring increases the risk of developing hypertension. 
4. Reflux nephropathy—renal damage and loss of renal function caused by 
VUR and pyelonephritis. 
5. Hypertension—from severe renal scarring and reflux nephropathy. 


eo 


Presentation 
1. Most cases of VUR present with urinary tract infection (UTI). 
2. The peak age of diagnosis is 3-6 years. 
3. Most cases of VUR occur in females. 
4. Compared to VUR in girls, VUR in boys: 
a. Presents a younger age. 
b. Presents with a higher grade of VUR. 
c. Is less commonly associated with BBD. 


Work Up 
1. VUR almost always presents with UTI; therefore, the following evaluation 
is for children that present with UTI. 
. History 
a. Evaluate for symptoms that suggest bowel-bladder dysfunction, such as 
urinary urgency, urinary frequency, infrequent voiding, dysuria, daytime 
urinary incontinence, constipation, and fecal soiling (encopresis). 
b. Evaluate for family history of VUR in a sibling or parent. 
Physical exam (including blood pressure, height, and weight). 
Urinalysis—check for proteinuria, bacteriuria, and signs of infection. If 
urinalysis suggests infection, obtain a urine culture and sensitivity. 
Renal and bladder ultrasound—obtained in all children with UTI and/or 
VUR. Look for hydronephrosis, renal abnormalities, elevated post void 
residual, and bladder abnormalities (e.g. ureterocele). 
DMSA renal scan—this test is optional. DMSA renal scan (see page 463) 
is utilized to detect and monitor renal scarring. Although baseline DMSA 
renal scan may be utilized for any patient with VUR, it may be most useful 
in patients at high risk for renal scarring. Risk factors for renal scarring 
include hydronephrosis (i.e. grade 3-5 VUR), abnormal renal parenchyma 
on ultrasound, recurrent febrile UTI, high fever UTI, and UTI not caused 
by E. coli. Serial DMSA renal scan can be used to determine if there is 
progressive renal scarring. 
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7. Voiding cystogram 


a. 


e. 


f. 


This test is recommended in children with a febrile UTI. It is also 
recommended for children with other risk factors for VUR, including 
bilateral high grade hydronephrosis, duplicated kidney/ureter with 
hydronephrosis, ureterocele, ureteral dilation, abnormal bladder, or 
unexplained renal scarring. 
Test description—after infusing contrast into the bladder, imaging is 
performed during voiding to see if VUR is present (retrograde flow of 
contrast up the ureters during voiding confirms the diagnosis of VUR). 
Voiding cystogram can be performed by either of the following methods 
i Voiding cystourethrogram (VCUG)—after infusing iodine based 
contrast into the bladder, imaging is performed using x-rays. 
ii. Radionuclide cystogram (RNC)—after infusing radionuclide into the 
bladder, imaging is performed using a gamma camera. 


. Both types of cystogram require catheterization. A catheterized urine 


culture can be obtained at the time of the cystogram. 


. Compared to VCUG, RNC results in less radiation exposure, but it is a 


less precise method of grading VUR and provides less anatomic detail of 
the ureters, bladder, and urethra. VCUG is the gold standard for 
diagnosing VUR, and it is usually the preferred test. VCUG is 
recommended as part of the initial evaluation for UTI and for VUR. 
Obtain a urine culture before the cystogram. Urine culture should show 
no growth before performing a cystogram. 

All children should be placed on prophylactic antibiotics for cystogram. 


8. Serum creatinine 


a. 


b. 


Serum creatinine is recommended when 

i Hydronephrosis or renal abnormalities are present bilaterally. 

ii. Hydronephrosis or a renal abnormality is present in a solitary kidney. 
When the findings above are absent, serum creatinine is optional. 


Screening for VUR 
1. The siblings of children with VUR have a 27% risk of having VUR. 
2. Offspring of a parent who had VUR have a 36% risk of having VUR. 
3. Infants who had prenatal hydronephrosis have a 15% risk of having VUR. 
4. Screening of children with a family history of VUR 


a. 
b. 


c. 


Screening for VUR in this population has no proven benefit. 

Screening may be conducted in children who have a parent or sibling 
with VUR. 

If screening is conducted, the initial test is renal and bladder ultrasound. 
Voiding cystogram is recommended when the screened child has a renal 
cortical abnormality on ultrasound, a small kidney on ultrasound, or a 
history of UTI. 


5. Screening of neonates with a history of prenatal hydronephrosis 


a. 


b. 


Renal and bladder ultrasound is recommended (usually performed at 
least one week after birth because oliguria in the neonate during the first 
week may reduce hydronephrosis). 

VCUG is recommended if the ultrasound shows ureteral dilation, high 
grade hydronephrosis (grade 3 or 4), duplicated kidney/ureter with 
hydronephrosis, ureterocele, or abnormal bladder. VCUG is optional in 
children with lower grade hydronephrosis (grade 1 or 2) and an 
otherwise normal renal and bladder ultrasound. 
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Spontaneous Resolution of VUR 
1. In general, VUR is less likely to resolve spontaneously if any of the 
following are present: older age at presentation, higher grade VUR, 
bilateral VUR, presence of bowel-bladder dysfunction, or associated 
urinary tract anatomic abnormalities. 
2. 30% of VUR that resolves spontaneously will recur. 


Age at Presentation | Spontaneous Resolution Rate 
(years) at 5 Years After Diagnosis 


«10 9096 


Laterality 


Unilateral or 
Bilateral 
Unilateral or 
Bilateral «10 


Grade 1 


8095 


1-2 70% 
6-10 44% 
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Treatment—General Principles 
1. The goal of VUR treatment is to prevent recurrent febrile UTIs and to 
prevent renal damage. 
2. Treat the underlying cause if one is identified, e.g. distal urethral stenosis 
(girls), posterior urethral valves (boys), cystitis, voiding dysfunction, etc. 
3. Bowel-bladder dysfunction (BBD) should be treated in children with VUR 
because BBD increases the risk of renal injury (see page 501). When 
surgery for VUR is planned, treatment of BBD before surgery is preferred. 
Surgical versus medical treatment in patients with grade III or IV VUR— 
the incidence of febrile UTI/pyelonephritis is 2.5 times higher in patients 
managed with continuous antibiotic prophylaxis (CAP) compared to those 
treated surgically; however, renal scarring is similar in these patient 
groups. There is no difference in DMSA scan findings (with 5 years of 
follow up) or in renal growth (with 10 years follow up) between children 
managed by surgery or CAP. 


Patients With a UTI During Non-surgical Management of VUR 
1. Patients on observation (i.e. not on continuous antibiotic prophylaxis) 
a. If a febrile UTI develops, these patients should be placed on continuous 
antibiotic prophylaxis (CAP). 
b. If a non-febrile UTI develops, then starting CAP is optional. 
2. Patients on CAP (i.e. breakthrough UTI) 
a. Breakthrough UTI is defined as urinary tract infection (asymptomatic or 
symptomatic) while the patient is receiving antibiotic prophylaxis. 
b. Breakthrough UTI is usually caused by one of the following situations. 
i. The infecting bacteria is resistant to the prophylactic antibiotic. 
ii. Non-compliance with prophylaxis—in this case the urine culture 
often shows a bacteria that is sensitive to the prophylactic antibiotic. 
c. Children who have a breakthrough febrile UTI on continuous antibiotic 
prophylaxis are usually considered for surgical treatment of VUR. 
d. After a single breakthrough UTI in children with no pre-existing or new 
renal cortical abnormalities, resuming continuous prophylaxis with a 
different antibiotic (based on urine culture sensitivity) is an option. 


Unilateral 


Grade 3 


Bilateral 


> 


Vesicoureteral Reflux 505 


Treatment—Medical Management 

1. Continuous antibiotic prophylaxis (CAP) to prevent UTI—prophylactic 
antibiotics are given continuously until the reflux resolves. 

a. During the first two months of life, amoxicillin may be used 
(nitrofurantoin can cause hemolytic anemia and trimethoprim/ 
sulfamethoxazole can cause kernicterus if used during this time). 

b. After the first two months of life, using trimethoprim/sulfamethoxazole 
or nitrofurantoin is preferred because these antibiotics do not alter the 
intestinal flora as much as amoxicillin. 

2. Bowel-bladder dysfunction (BBD) should be treated in children with VUR 
because BBD increases the risk of renal injury (see page 501). When 
surgery for VUR is planned, treatment of BBD before surgery is preferred. 

3. Triple voiding (the least effective treatment) 


Treatment—Surgical Management 

1. Surgical treatment of VUR reduces the risk of febrile UTI compared to 

continuous prophylactic antibiotics. 

2. The decision to proceed with surgery depends on many factors, including 
renal function, unilateral versus bilateral VUR, grade of VUR, bladder 
function, associated urinary anomalies, patient age, compliance with non- 
operative therapy, and parental preference. 

. Surgery should be considered in children with any of the following 
characteristics. 

a. VUR does not resolve spontaneously, especially after 5 years of 
monitoring. 

b. High grade reflux and renal scarring. 

c. Breakthrough febrile UTI on CAP. 

d. Elevated creatinine. 

. Surgical options include 

a. Ureteroneocystostomy (ureteral reimplant). 

b. Subureteric injection of a bulking agent. 

c. Ina child who fails medical therapy and who is too young to have a 
reimplant or submucosal injection, vesicostomy may be performed. A 
definitive procedure may be performed when the child is older. 

5. Success rate of surgical treatments—the success rate is greater for ureteral 
reimplant than for subureteric injection, especially for high grade reflux. 


Ног Success Rate}(%) Based on VUR Grade 
Procedures 


о 


~ 


Ureteral 1 
Reimplant 
Subureteric 1 
Injection* | 1 or moret 


T Success for reimplant is defined as no VUR postoperatively. Success for 
subureteric injection is defined as Grade I VUR or no VUR 
postoperatively. 

* The success rate is lower for a duplicated collecting system, a neurogenic 
bladder, and for repeat procedures. 

$ The per procedure success rate drops with each additional procedure (for 
all grades of reflux, the success rates of the 1st, 2nd, and 3rd procedures 
are 74%, 68%, and 34%, respectively). The cumulative success rate is 85% 
(includes patients who required more than one procedure to achieve 
SUCCESS). 


506 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Ureteroneocystostomy (Ureteral Reimplant) 
1. Principles of repair 

a. Resect the lower 2-3 cm of ureter because its muscle is underdeveloped. 

b. Create a submucosal tunnel for the distal ureter. 

c. The submucosal tunnel should be 3 times as long as the ureter diameter. 

d. Create a tension-free anastomosis between the bladder and the ureter. 

e. Taper megaureters before implantation. 

Reimplant types 

a. Intravesical (e.g. Politano-Leadbetter, Glenn-Anderson advancement, 
Cohen cross trigonal) 

b. Extravesical (e.g. Lich-Gregoir) 

. Complications 

a. Ureteral obstruction—occurs in « 1% of cases and usually presents 1-2 

weeks after surgery with abdominal pain, nausea, and vomiting. 

i. Obstruction in the perioperative period usually resolves 
spontaneously and is often caused by ureteral edema. 

ii. Persistent obstruction or obstruction after the perioperative period is 
usually caused by an ischemic stricture. A ureteral stent or 
nephrostomy tube may be required to relieve the obstruction. 

. Persistent reflux 

i. The most common cause of persistent reflux after surgical repair is 
unrecognized voiding dysfunction (bowel-bladder dysfunction). 

ii. VUR can persist in the reimplanted ureter in up to 3% of cases. 

iii. After unilateral reimplant, VUR develops in the contralateral ureter 
in 10% of cases. In these cases, the contralateral VUR usually 
resolves within 1 year; therefore, wait at least one year before 
considering surgical treatment for contralateral VUR. 

c. Urinary retention—the highest risk of urinary retention is associated 
with bilateral ureteral reimplant using the extravesical approach. Thus, 
an intravesical approach may be preferred when a bilateral ureteral 
reimplant is planned. 

d. Reoperation rate is approximately 2%. 
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Subureteric Injection of a Bulking Agent 
1. An endoscopic needle is inserted under direct vision in the 6 o'clock 
position 4-6 mm distal to the ureteral orifice and the bulking agent is 
injected submucosal into the subureteric space. 
2. The bulking agent helps to improve coaptation of the intramural ureter, 
resulting in reduced VUR. 
3. Bulking agents 
a. Teflon and silicone can migrate to distant sites and are not FDA 
approved for this procedure. 
b. Collagen can cause anaphylaxis and it loses its volume over time (which 
causes VUR to recur). 
c. Dextranomer/hyaluronic acid copolymer (Deflux?) does not migrate, 
does not cause anaphylaxis, is biodegradable, and is FDA approved. 


Initial Management of VUR (Based on AUA Guidelines 2017) 
1. The recommendations in the tables below apply to the management of 
VUR at the time of initial diagnosis. 
2. In males less than 1 year old, circumcision is an optional addition to the 
main management strategy. 
3. Children « 1 year of age have a greater morbidity from febrile UTI. 
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4. Children > 1 year of age have a lower morbidity from febrile UTI, a lower 
spontaneous resolution rate for VUR, and a higher chance of having BBD. 
They are also more capab]e of verbally complaining about UTI symptoms, 
which may lead to more prompt diagnosis of UTI. 


Main Management Strategy | Circumcision 
Age at i VUR At Initial Diagnosis for Males asa 
Grade 


Presentation 


Recommended Other = сати 
Тћегару Options Management 
Yes | Ay | CAP |  — [Optima | 
Less than CAF i 
1 Year No II = | Observation 


T o [Oo | 


Bowel-Bladder Dysfunction (BBD), 
Recurrent Febrile UTI, Andor т Other 
Renal Cortical Abnormality Options 
CAP 
More than Surgeryt 
1 Year CAP 
it is present) 


CAP = continuous antibiotic prophylaxis; VUR = vesicoureteral reflux; 

UTI = urinary tract infection; BBD = Bowel-bladder dysfunction 

* Renal cortical abnormalities are areas of scarring or abnormal renal parenchyma 
development. These abnormalities may be seen on ultrasound, but are best 
demonstrated on DMSA renal scan. 

+ Surgery may be a reasonable initial treatment, especially in children with elevated 
creatinine, significant renal scarring, or high grade VUR. 

Її It is preferable to treat BBD before proceeding to surgery. 


Age at 
Presentation 


Follow Up 
1. Follow up during observation or continuous antibiotic prophylaxis 

а. Physical exam every year (including blood pressure, height, and weight) 

b. Urinalysis every year—check for proteinuria and evidence of UTI. If 
UTI is suspected, then obtain a urine culture and sensitivity. 

c. Renal ultrasound every year—check for renal growth, renal scarring, 
and a change in degree of hydronephrosis. 

d. Voiding cystogram is generally performed every 1-2 years, but a longer 
interval may be utilized in children whose VUR is unlikely to resolve 
spontaneously. 

е. DMSA renal scan is recommended when there is an elevated creatinine, 
a new renal cortical abnormality on ultrasound, or a higher risk of renal 
scarring (e.g. presence of grade 3-5 VUR, UTI while on continuous 
antibiotic prophylaxis, delay in treatment of pyelonephritis). DMSA 
renal scan is an option for children on observation (i.e. not on antibiotic 
prophylaxis) who have a febrile UTI. 
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f. A single cystogram showing no VUR is usually sufficient to declare that 
reflux has resolved. However, some physicians require that 2 
consecutive cystograms are negative. If VUR has resolved (i.e. the 
VCUG shows no VUR and there is no collecting system dilation on the 
ultrasound), then CAP may be stopped. 

2. Short term follow up after surgical repair 

a. Prophylactic antibiotics should be continued after surgery until 
postoperative imaging show no evidence of ureter obstruction or VUR. 

b. Perform a renal and bladder ultrasound 4-6 weeks after surgery (to check 

for ureteral obstruction). 

. Voiding cystogram (to check for resolution of VUR) is recommended at 
3 months after subureteric injection, but is optional after ureteral 
reimplant. 

d. If hydronephrosis is present on ultrasound, consider performing a 
МАОЗ renal scan to check for obstruction. 

e. If the ultrasound shows no hydronephrosis and the voiding cystogram 
shows no reflux, then CAP may be stopped. 

. Follow up after resolution of VUR (either spontaneous or surgical 
resolution)—after VUR has resolved, long-term follow up is 
recommended in children with renal scarring, but is optional in children 
without renal scaring. Long term follow up is usually conducted annually 
through the teen years and should include blood pressure measurement, 
height, weight, and urinalysis (especially for proteinuria). 


e 
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ERECTILE DYSFUNCTION 


Physiology of Erections 

1. Erections require two main processes 

a. Cavernosal artery smooth muscle relaxation—an active process that is 
the initial event of an erection. Parasympathetic nerves release nitric 
oxide, leading to increased cyclic GMP (cGMP), decreased intracellular 
calcium, and greater smooth muscle relaxation. Smooth muscle 
relaxation leads to arterial dilation, increased penile blood flow, 
increased intracavernosal pressure, and cavernosal expansion. 

b. Increased venous outflow resistance—a passive process occurring when 
the cavernosa expand and compress sub-tunic venous sinuses. 

2. High arterial inflow and low venous outflow sustains the pressure required 
to maintain an erection. The intracavernosal pressure during a normal 
erection is equal to the systemic mean arterial pressure (MAP). 

3. Sympathetic nerves release norepinephrine, which stimulates a-adrenergic 
receptors, resulting in smooth muscle contraction and detumescence. 

4. See page 305 for the neural pathways that control erection and ejaculation. 


Parasympathetic Nerve Ending 


= Nitric Oxide Synthase "T 
L-arginine + О ——— ————— — ————— ——» Nitric Oxide 
(requires pO, > 55 mm Hg) 


Adenylate Guanylate 
Cyclase Cyclase 


Smooth Muscle Cell 


ATP cAMP —+» Decreased 4— cGMP GTP 


intracellular 


calcium 
Type 2, 3, & 4 (2) | (8) Туре5 
Phosphodiesterase Phosphodiesterase 


Relaxation of (РРЕ5) 


smooth muscle 
5-AMP resulting in erection 5-GMP 


Activates Increased Tncreased Contraction of 
Phospholipase C > inositol . y intracellular — 31100 muscle 
triphosphate calenum resulting in 
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NorEpi Sympathetic Nerve Ending, 
© Norepinephrine (NorEpi) 


Ф Alprostadil (prostaglandin E1) stimulates this receptor. 

© & © Papaverine inhibits phosphodiesterases. 

© Sildenafil, tadalafil, vardenafil, and avanafil inhibit PDES. 

€ Phentolamine and other a-adrenergic antagonists inhibit this receptor. 
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General Information 


I. 


о 


Erectile dysfunction (ED) is the persistent inability to attain and/or 
maintain penile erection sufficient for satisfactory sexual performance. 


. The prevalence of ED increases with age. 52% of men older than 40 have 


some degree of erectile dysfunction. 


. Testosterone decreases as age increases. 
. Treated hypertension has a higher rate of ED than untreated hypertension 


(mainly because most antihypertensive medications caused ED). However, 
alpha-blockers do not cause ED, and rarely cause priapism. 


Etiology of Erectile Dysfunction 


1. 


2. 
3. 
4. 
5. 


Vasculogenic 

a. Arteriogenic (arterial insufficiency) 

b. Veno-occlusive dysfunction (venous leak) 

Neurogenic 

Psychogenic— depression, stress, anxiety, etc. 
Endocrinologic-hyperprolactinemia, thyroid disorder, hypogonadism, etc. 
Medication induced 


Examples of Medications That Can Cause Erectile Dysfunction 


І. 


2. 


3. 


4. 


Antihypertensives—especially beta-blockers, thiazides, clonidine, and 
methyldopa. a—I blockers and ACE inhibitors rarely cause ED. 
Antidepressants and antipsychotics—especially tricyclic antidepressants, 
MAO inhibitors, lithium, and phenothiazines. 

Medications that block or reduce testosterone—cimetidine, spironolactone 
(see also Androgen Deprivation, page 287). 

Other medications/drugs—sedatives, phenytoin, alcohol, tobacco 
smoking. 


Examples of Disease States That Can Cause Erectile Dysfunction 


1. Medical—chronic renal failure, diabetes mellitus, chronic liver failure, 
alcoholism, neurologic disease, thyroid disorders, hypertension, 
atherosclerosis. 

2. Surgical—radical prostatectomy, radical cystectomy, proctocolectomy, 
aorto-iliac vascular surgery, aortic aneurysm repair, pituitary surgery, 
penile surgery, etc. 

3. Traumatic—pelvic fracture, penile fracture, perineal trauma, priapism, 
spinal cord injury, neuropathy from bicycle riding, pelvic radiation. 

Work Up 
History and Physical Exam 
1. History 


2. 


а. Medical, surgical, psychologic, social, trauma, and medication history. 
b. Sexual history—onset and duration of ED, maximum rigidity, sustaining 
capability, penetration capability, nocturnal/morning erections, erections 
with masturbation, last successful intercourse, frequency of intercourse 
currently and one year prior, libido, ejaculatory dysfunction, orgasmic 
dysfunction, ability to achieve sexual satisfaction, penile curvature, 
relationship problems, performance anxiety, stress, etc. 
Physical exam—includes assessment of genitourinary, cardiovascular, 
endocrine, and neurologic systems: heart auscultation, peripheral pulses, 
carotid bruits, blood pressure, pulse, external genitalia, presence of testes 
and their size, prostate, bulbocavernosus reflex, perianal sensation, anal 
sphincter tone, secondary sexual characteristics. Note the presence of 
penile plaques, gynecomastia, galactorrhea, and visual field defects. 
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Cardiovascular Risk Assessment of Men Resuming Sexual Activity 
1. Major risk factors for coronary artery disease (CAD) and atherosclerosis 


Older age Hypertension (HTN) 
Male Diabetes mellitus 
Erectile dysfunction (ED) Cigarette smoking 
Family history of premature CAD Dyslipidemia 
Sedentary lifestyle 


2. ED is a risk factor for cardiovascular disease (CVD). In fact, ED increases 
the risk of coronary artery disease, peripheral vascular disease, stroke, and 
all cause mortality. Also, many of the risk factors for CVD are also risk 

factors for ED. Therefore, ED may serve as an early indicator for 
underlying CVD. Men with erectile dysfunction should be considered at 
risk for CVD unless proven otherwise. 

a. ED often occurs with silent coronary artery disease. 

b. More severe ED poses a greater risk of CVD. 

An evaluation for cardiovascular risk factors should be performed in all 
men presenting with ED (if not already done in the past 12 months, check 
blood pressure, testosterone, lipids, and fasting glucose or Alc). АЙ men 
with ED that want to resume sexual activity should be assessed for 
cardiovascular risk before ED therapy is administered (see page 512). 
Sexual activity increases the risk of myocardial infarction (MI) by 2 to 3 
fold; however, sexual activity causes < 1% of MIs and the absolute risk of 
MI within 2 hours of sexual activity is < 0.01%. Nonetheless, the exertion 
of sexual activity may be too risky for some patients. 

Cardiovascular medications in men with ED 
a. Nitrates or nitric oxide donors—type 5 phosphodiesterase (PDE5) 

inhibitors are contraindicated in men taking these medicines. 

b. Guanylate cyclase stimulators (e.g. riociguat, nicorandil)—PDE5 

inhibitors are contraindicated in men taking this class of medicine. 

c. Anti-arrhythmics—vardenafil is contraindicated in men on 

anti-arrhythmics that prolong the QT interval (such as procainamide, 

quinidine, sotalol, and amiodarone). 

a-blockers—use caution when administering an a-blocker with a PDES 

inhibitor because hypotension may occur when they are taken together. 

e. Antihypertensive agents—PDES inhibitors rarely cause adverse effects 
in men taking one or more antihypertensive agents (although a-blockers 
may be associated with hypotension; see above). 

. Anticoagulants—the vacuum erection device is contraindicated in men 
taking anticoagulants. Intracavernosal injections and MUSE should be 
used with caution in men on anticoagulants. 

6. ED medications in men with cardiovascular disease 

. Patients with known CAD or heart failure receiving PDES inhibitors do 
not exhibit coronary vasoconstriction, worse cardiac ischemia, or worse 
hemodynamics during exercise testing or cardiac catheterization. 

b. Vardenafil is contraindicated in men with QT prolongation. Sildenafil, 

tadalafil, and avanafil do not cause significant QT interval changes. 

c. Patients with left ventricular outflow obstruction (e.g. aortic stenosis, 
idiopathic hypertrophic subaortic stenosis) can be sensitive to the action 
of vasodilators, including PDES inhibitors. 

Testosterone may be used in hypogonadal men with CVD. However, it is 
contraindicated in men with high risk of volume overload and in men 
with inadequately treated congestive heart failure or pulmonary edema. 
Yohimbine has been associated with cardiac dysfunction, hypertension, 
and cardiac arrhythmia. The AUA guidelines recommend not using 

yohimbine for treating ED. 
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Tests to Assess ED 
1.Testosterone 

a. Total testosterone—all circulating testosterone. A portion is unbound 
(free), a portion is “weakly” bound to proteins such as albumin, and a 
portion is “tightly” bound to a protein called steroid hormone binding 
globulin (SHBG). Most testosterone is bound to proteins. The AUA 
recommends using the LCMS assay to measure total testosterone 
because it is the most accurate assay. The AUA also recommends using 
total testosterone < 300 ng/dl to define low testosterone. 

b. SHBG—a serum protein that binds “tightly” to testosterone. 
Testosterone cannot dissociate from SHBG; thus, testosterone remains 
in the serum, does not diffuse into tissue, and does not exert a biological 
effect. As SHBG increases, free testosterone decreases. Liver disease, 
hyperthyroidism, estrogen use, HIV, anticonvulsant use, smoking, and 
older age can increase SHBG. Hypothyroidism, diabetes mellitus, 
obesity, nephrotic syndrome, acromegaly, and non-estrogen steroid 
exposure (e.g. corticosteroid, androgen) can decrease SHBG. 

c. Free testosterone—unbound testosterone that can diffuse into tissues and 
exert a biologic effect. Only 1-3% of total testosterone is free. 

d. Weakly bound testosterone—can dissociate from albumin and other 
proteins, diffuse into tissues, and exert a biologic effect. 

e. Bioavailable testosterone—the sum of free and weakly bound 
testosterone (a measure of all biologically active testosterone). It is a 
more accurate measure of androgen effect than total testosterone. 

f. Testosterone is measured in the morning (between 7 AM and 11 AM) 
because serum level peaks in the morning. Fasting testosterone may be 
more accurate, but the AUA guideline indicates that fasting is optional. 

g. Morning total testosterone is the initial hormone test for ED. If the 
initial testosterone is low, obtain LH, FSH, prolactin, and repeat total 
testosterone (and possibly estradiol, see below). Consider obtaining 
SHBG with free and/or bioavailable testosterone if hypogonadal 
symptoms occur with a normal (or near normal) total testosterone. 

h. At least 2 measurements showing low testosterone are required to 
diagnose testosterone deficiency. 

2. Estradiol—consider measuring estradiol in men with low testosterone, 
especially in men with gynecomastia or other breast symptoms. 

3. Prolactin—prolactin should be checked in men with low testosterone 
(especially when LH is not elevated). It should also be checked in patients 
with a visual field defect, headaches, gynecomastia, or decreased libido. 

4, Nocturnal penile tumescence and rigidity (NPTR) 

a. NPTR detects erections (and may also measure rigidity) during REM 
sleep. Examples include Rigiscan, strain gauge, and plethysmography (a 
blood pressure cuff that measures intracavernosal pressure). 

b. NPTR may help distinguish psychogenic ED from organic ED. NPTR 
can be confounded by non-psychogenic factors including dream content, 
sleep disturbances, neurologic conditions, and medications. Erections 
during sleep do not always correlate with erections during sexual 
activity. Thus, NPTR correlates poorly with sexual performance. 

5. Combined intracavernosal injection and stimulation—evaluates function 
of the erectile mechanism. Intracavernosal injection of an erectogenic 
medication is followed by self stimulation to achieve an erection. 

a. A “good erection” is generally considered to be inability to bend the 
penis by 10 minutes after injection. A good erection rules out 
veno-occlusive disease, but does not rule out arterial insufficiency. 

b. A poor erection during the test can be caused by veno-occlusive disease, 
arterial insufficiency, anxiety, or inadequate dose of the injection. 
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6. Penile duplex Doppler sonography 


a. 


b. 


c. 


Uses a 5-10 Hz transducer to image the penis 5-10 minutes after 

intracavernosal injection with an erectogenic medication. 

Arterial flow—this is examined in each of the cavernous arteries. 

* Cavernous artery peak systolic velocity (PSV)—normal is > 30 cm/s. 
PSV = 25-30 cm/s suggests mild arterial insufficiency. PSV < 25 cm/s 
indicates severe arterial insufficiency. The sum of the right and left 
PSV should be > 50-60 cm/s to rule out significant arteriogenic ED. 
PSV is measured with the probe-vessel doppler angle at 60°. 

* Cavernous artery diameter—normal flaccid diameter = 0.3-0.4 mm, 
normal erect diameter = 0.7-1.2 mm. Arteriogenic insufficiency is 
suspected if erect cavernous artery diameter is < 0.7 mm. In some 
studies, artery diameter correlates poorly with arterial insufficiency. 

* Cavernous artery end diastolic velocity (EDV)—normal is € 3 cm/s. In 
isolated veno-occlusive disease, PSV is normal and EDV is > 3 cm/s. 

* Resistive index (RI)—RI > 0.8 is normal. RI < 0.8 suggests veno- 
occlusive dysfunction. Calculation is RI = (PSV-EDV)/PSV. 

Venous outflow—deep dorsal vein flow will persist during erection and 

should not be misinterpreted as veno-occlusive dysfunction. 


7. Cavernosometry 


a. 
b. 


This is the most sensitive test to detect veno-occlusive dysfunction. 
Two needles are placed into the corpora. One needle is used to measure 
intracavernosal pressure. The other needle is used to infuse heparinized 
saline. An erectogenic medication is injected into the corpora to achieve 
maximum cavernosal artery dilation (and thus maximum erection). 


. Saline is infused into the corpora to generate intracavernosal pressures 


of 30, 60, 90, 120, and 150 mm Hg. The saline flow rate required to 
maintain these pressures is measured. Maximal cavernosal artery 
dilation is confirmed by demonstrating a linear relationship between 
intracavernosal pressure and saline flow (as pressure increases, flow 
decreases). If this relationship is not linear, administer erectogenic 
injections until maximum arterial dilation is achieved. When a linear 
relationship exists, the flow required to maintain an intracavernosal 
pressure of 150 mm Hg is measured (flow to maintain). Then, the flow is 
stopped and the intracavernosal pressure decay is measured. 


. Flow to maintain—when veno-occlusive dysfunction is present, blood 


flows out of the corpora and the intracavernosal pressure begins to fall. 
To sustain intracavernosal pressure, saline must be infused into the 
corpora. The flow of saline required to maintain an intracavernosal 
pressure of 150 mm Hg is called “flow to maintain.” Veno-occlusive 
dysfunction is present when flow to maintain is > 3 ml/minute. 


. Intracavernosal pressure decay—when the intracavernosal pressure is 


150 mm Hg, the saline infusion is stopped and the intracavernosal 
pressure is monitored. Veno-occlusive dysfunction is present when 
intracavernosal pressure declines by > 45 mm Hg in 30 seconds. 


. In some cases, the intracavernosal pressure cannot be increased to the 


desired level, even at very high flow rates. Veno-occlusive dysfunction 
is present when the intracavernosal pressure cannot be increased to the 
mean arterial pressure. 


8. Cavernosography 


a. 


b. 


Cavernosography is usually performed during cavernosometry. After an 
intracavernosal injection with an erectogenic medication, contrast is 
infused into the corpora to maintain flow. AP and oblique images are 
obtained. Cavernosography visualizes the location of a venous leak. 
With normal veno-occlusive function, minimal or no venous drainage 
from the corpora is seen on cavernosography. 
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9. Bilateral internal pudendal and inferior epigastric arteriography 
a. The internal pudendal artery supplies blood to the deep structures of the 
penis. The route of blood flow to the corpora cavernosa is: internal iliac 

(hypogastric) artery — anterior division of internal iliac artery — 

internal pudendal artery — common penile artery — cavernosal artery. 

Internal pudendal arteriography is the gold standard for demonstrating 

arterial insufficiency of the penis. This test is indicated in young men 

with suspected penis arterial insufficiency (from pelvic or perineal 
trauma) who are candidates for revascularization. 

. Note the following: Are the inferior epigastric vessels patent (these 
vessels are used for revascularization)? Is there a stenosis in the penile 
arterial blood supply? Can the arterial stenosis be bypassed? 

10. Cavernous arterial systolic occlusion pressure (CASOP)—after an 
erectogenic medication is injected intracavernosally, a penile blood 
pressure cuff determines the pressure at which the cavernous artery flow 
becomes detectable. Arteriogenic ED is probably present when brachial 
systolic pressure minus CASOP is > 35 mm Hg. This test can be 
performed with cavernosometry. 

. Penile brachial index (PBI)—similar to САБОР except it is measured in 
the flaccid state. A blood pressure cuff is used to measure the penile 
systolic pressure (while flaccid) and the brachial systolic pressure. 

PBI = penile systolic blood pressure + brachial systolic blood pressure. 
PBI < 0.7 implies arteriogenic ED. 
12. Questionnaires—e.g. International Index of Erectile Function (IIEF). 


Tests to Assess for Medical Diseases that Cause ED 

1, Testosterone + prolactin—see page 513. 

2. An evaluation for cardiovascular risk factors should be performed in all 
men presenting with ED. 
a. Blood pressure measurement to check for hypertension. 
b. Fasting glucose or Alc to check for diabetes mellitus. 
c. Lipid profile to check for hyperlipidemia. 

3. Complete blood count (CBC) to check for anemia. 

4. Creatinine to check for renal insufficiency. 

5. In patients with symptoms of thyroid dysfunction, obtain a thyroid profile. 


Indicators of Arteriogenic ED (Arterial Insufficiency) 
1. On penile ultrasound 
a. Cavernous artery PSV < 25-30 cm/s (or the sum of right and left 
cavernous artery PSV < 50-60 cm/s). 
b. Dilation of cavernosal artery to < 0.7 mm. 
2. (Brachial systolic pressure – CASOP) > 35 mm Hg. 
3. Arterial occlusion or stenosis identified on internal pudendal arteriography. 
4. PBI<0.7 


Indicators of Veno-occlusive ED (Venous Leak) 
1. On cavernosometry 
a. Flow to maintain > 3 ml/min (at intracavernosal pressure of 150 mm Hg) 
b. Intracavernosal pressure decay > 45 mm Hg in 30 seconds. 
c. Inability to increase intracavernosal pressure to mean arterial pressure. 
2. Venous leak seen on cavernosography. 
3. On penile ultrasound—cavernous artery EDV > 3 cm/s or RI < 0.8. 
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Indicators That Suggest Psychogenic ED 
1. Rigid erections with NPTR. 
2. Good erection with combined intracavernosal injection and stimulation. 
3. Normal arterial and veno-occlusive function. 
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Evaluation and Treatment of ED - Part 1 


History, Physical Exam (including BP measurement), & Validated ED Questionnaire 


Cardiovascular Risk Assessment (see page 511 & 512) 


l Consider NPTR testing 


Presence of any of the following: e Psychiatric disorder 
e Poorly controlled diabetes e Urinary tract infection 
* Inadequately treated thyroid disorder * Prostatitis 
e Inadequately treated neurologic disorder * Sleep disorder 
Yes L | Мо 
Treat the above * Morning total testosterone (T)* + prolactin level** 
medical problems, • Glycohemoglobin (А1с) or fasting serum glucose 
then reassess. * Serum lipids and cholesterol 
Offer non-surgical * Complete blood count (CBC) 
erection therapies * Creatinine 
during treatment. * Thyroid function tests (TFTs) if indicated 
Abnormal | Normal 
* If the initial T level is low, obtain serum prolactin, 
LH, FSH, and another morning total testosterone* 
* If abnormal TFTs, Alc, glucose, cholesterol, lipids, 
CBC, or creatinine, refer to internist. 
* Offer non-surgical erection therapies and reassess. 


See Evaluation and 
Treatment of ED 
Part 2 


m 
Secondary Hypogonadism| | Primary Hypogonadism Normal 
(Low T, (Low T, high LH, Testosterone 
low or normal LH, high FSH, & 
& low or normal FSH) normal prolactin) 


| 
See page 582 and 
page 538 


Prostate exam, breast exam, PSA if > 40 years old, 
LFTS, lipids, cholesterol, and hematocrit 


The patient has any of the following: untreated or suspected prostate or breast 
cancer, wish to preserve fertility, significant risk for congestive heart failure or 
pulmonary edema, or severe forms of any of the following: hyperlipidemiaT, 
bladder outlet obstruction}, liver dysfunction}, polycythemia}, or sleep apneat 

No | Yes | 
Testosterone replacement (see page 540): 


Give testosterone replacement and 
draw blood tests? in 2-4 weeks. 


See Evaluation and 
Treatment of ED - Part 2 


I 1 
If T is low and other blood tests If T is normal, check blood tests? and 
are normal, increase the dose of prostate exam at 3 months, and then 
testosterone every 6-12 months thereafter 


If the patient is not satisfied with his 
erections, see Evaluation and Treatment 
of ED - Part 2 


NPTR - nocturnal penile tumescence and rigidity; LFTs — liver function tests 

* [f the initial total testosterone was borderline (low end of normal range), then also 
obtain free and/or bioavailable testosterone (and perhaps SHBG). 

** Consider prolactin with the initial testing when there is a visual field defect, 
headaches, gynecomastia, or severely decreased libido. 

T Consider delaying testosterone replacement until the patient is adequately treated 
for mild or moderate forms of these syndromes. 

{ Check karyotype in men with unexplained hypergonadotropic hypogonadism. 

° Blood tests include total testosterone, PSA if > 40 years old, LFTs, hematocrit, and 
lipid profile. If the patient is on coumadin, PT/PTT should also be measured. 


The patient is satisfied with 
his erections 
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Evaluation and Treatment of ED - Part 2 


Is the patient a candidate for revascularization to treat ED 
and would he consider invasive testing and treatment? 
Candidates for revascularization are young men with suspected 
arterial insufficiency (from pelvic or perineal trauma) and 
no suspected atherosclerosis. 


Offer therapies for 
assisted erection] 


Combined intracavernosal injection 
and stimulation test 
(a good response does not rule out 
arteriogenic ED) 


E 


Duplex Doppler of penis after intracavernosal injection 


Yes 


(Arterial insufficiency is usually present when the 
cavernous artery PSV « 25-30 cm/s) 


Arterial Insufficiency Still Suspected? 


No 
Yes| 
Pudendal arteriogram, cavernosometry, cavernosography, and CASOP 
- Flow to maintain 
Focal arterial stenosis, No abnormalities 73 ml/min 
no veno-occlusive ов. тезаш decay > 45 
insufficiency, Both ина Sem Ао аар tek 
absence of generalized —— поднени, > 
vascular disease InSpiHciency insufficiency 
а 3 Veno-occlusive 
Arterial Offer therapies for " 
Revascularization assisted erection} < dysfunction 
present§ 


PSV = peak systolic velocity; ED = erectile dysfunction 

CASOP = cavernous arterial systolic occlusion pressure 

ТА type 5 phosphodiesterase (PDES) inhibitor is recommended as first-line 
therapy (unless it is contraindicated). Other therapies include vacuum 
erection device, MUSE, intracavernosal injections, and penile prosthesis. 
The use of herbal therapies, yohimbine, or trazodone for the treatment of ED 
is not recommended. 

§ The AUA and EAU guidelines do not recommend surgery for veno-occlusive 
dysfunction. 
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Treatment for Erectile Dysfunction 


General Recommendations 
i. Avoid smoking 
2. Maintain an ideal body weight (avoid obesity) 
3. Regular exercise 
4. Stop alcohol abuse 
5. If the patient takes a medication that may contribute to ED, consider 
changing to a medication that does not cause ED. 
6. Optimize management of diabetes, hypertension, and heart disease. 
7. Stop using recreational drugs. 


Psychogenic ED 
1. Suggest counseling. 
2. Therapies for assisted erection may be used until the psychogenic cause 
has been overcome. 


Neurogenic ED 
In men with neurogenic ED, the initial dose of pharmacologic treatment 
should be lower than the initial dose used in men with other types of ED. 


Arteriogenic ED (Arterial Insufficiency) 
1. Arterial revascularization 
a. Men with atherosclerosis are not candidates for revascularization. Most 
candidates for revascularization have focal arterial stenosis from pelvic 
or perineal trauma. 

b. Revascularization is indicated in young men with a focal arterial defect 
on internal pudendal arteriogram, no veno-occlusive dysfunction, no 
atherosclerosis, and cessation of tobacco use. 

The success rate in these men is 60%-70% at 5 years. 

The inferior epigastric arteries are rarely affected by atherosclerosis. 

. Revascularization is achieved by anastomosing the inferior epigastric 
artery to the dorsal penile artery or to the deep dorsal penile vein. 
Anastomosis to the deep dorsal penile vein may cause glans hyperemia, 
which tends to produce discomfort in the glans. 

2. If the patient is not a candidate for revascularization, then therapies for 

assisted erection may be tried. 


ове 


Veno-occlusive ED (Venous Leak) 

1. Venous constriction band—a circular band that fits around the base of the 
penis. It can be used alone or in combination with other erection therapies 
(except penile prosthesis). Use the least constrictive tension that will 
maintain the erection. Maximum duration of each use — 20-30 minutes. 
Wait at least one hour after removing the band before using it again. 

2. Surgery for veno-occlusive dysfunction 
a. Surgery for veno-occlusive dysfunction is not recommended by the AUA 

and EAU guidelines because of its low long-term success rate. The 
information below is provided for historical purposes. 

b. Surgery for veno-occlusive dysfunction was indicated in men who met 
all of the following criteria: short duration erections, failure to maintain 
or obtain erection with intracavernosal injections, normal cavernous 
artery flow, faulty veno-occlusive mechanism by cavernosometry, 
venous leak on cavernosography, and cessation of tobacco use. 

c. Surgery for veno-occlusive dysfunction was accomplished by ligation of 
the deep dorsal vein. 

d. Long-term success rate was approximately 1596. 
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ED with Renal Insufficiency or Renal Transplant 

1. End stage renal disease can increase prolactin (and lower testosterone). If 
prolactin is elevated, bromocriptine can reduce prolactin and improve 
erections. 

2. The dose of a type 5 phosphodiesterase inhibitor may require adjustment 
for renal insufficiency (the dose for renal insufficiency is lower). 

3. ED may resolve after renal transplant; thus, avoid placing a penile 
prosthesis prior to transplant. If a penile prosthesis is placed before renal 
transplant, use a scrotal reservoir, not an abdominal reservoir. 

4. The internal iliac arteries supply blood to the penis. If both internal iliac 
arteries are used for kidney transplant, ED is highly likely. When a second 
renal transplant is required, it should be anastomosed to the contralateral 
common or external iliac artery to help preserve erections. 

Use of sildenafil or vardenafil in men with a renal transplant is effective 
and does not appear to affect serum levels of the immunosuppressive 
drugs. Less data are available for use of tadalafil after renal transplant. 


ED After Radical Prostatectomy or Radiation for Prostate Cancer 
1. Radical prostatectomy (RP) may cause shortening of the penis (mean loss 
of length = 1 cm, range = 0 to 5 cm). 
2. Potency after RP is better when 

a. Preoperative erectile function is good. 

b. Age is less than 60 at the time of RP. 

c. Nerve sparing is performed—the neurovascular bundles (NVB) course 
posterior-lateral to the prostate and contain cavernous vessels and nerves 
(which are vital for erections). Erectile function is better after bilateral 
nerve sparing RP than after unilateral nerve sparing RP. ED is almost 
universal after non-nerve sparing RP. Replacing the resected NVB with a 
nerve graft is not effective for restoring erections. 

3. Causes of ED after radical prostatectomy (RP) or radiation therapy (RT) 

a. Nerve compromise—the cavernous nerves in the NVB are crucial for 
erections. During non-nerve sparing RP, these nerves are removed and 
ED is inevitable. After nerve sparing RP, erections recover slowly over 
the first 24 months postoperatively. When the NVBs are removed or 
injured, post-RP ED responds poorly to PDES inhibitors. RT may cause 
slow progressive damage to the NVBs. 

b. Vascular compromise—ED can arise from surgical or radiation damage 
to the arteries that supply the cavernosal artery. 

c. Fibrosis of the erectile tissue—vascular and nerve compromise appear to 
induce hypoxia, which causes fibrosis of the corporal tissue. Corporal 

fibrosis begins within 2 months after RP and may progress during the 
postoperative period. A similar process may occur after RT. 
4. Penile rehabilitation after RP or RT 

a. Rationale—inducing erections after RP or XRT may reduce hypoxia, 
prevent corporal fibrosis, and promote nerve and vascular function. 

b. Efficacy data are conflicting; thus, it is unclear if rehabilitation is 
beneficial. Example regimens (one of the agents listed below may be 
titrated to the maximum well-tolerated dose): 

i. Intraurethral alprostadil (MUSE®)—3 times а week. 

ii. Intracavernosal alprostadil—3 times a week. 

iii. Maximum dose type 5 phosphodiesterase inhibitor—every night. 
This may be the most effective regimen. 

c. The vacuum erection device does not appear to improve spontaneous 
erections after RP, but it may prevent penile shortening. 

d. Ideally, penile rehabilitation should be initiated before RP or XRT. 
Otherwise, it can be started during XRT or soon after RP. 


ei 
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ED from Hypogonadism (Low Testosterone) 

. For testosterone testing, see Testosterone on page 513. For further 
evaluation, see page 516. 

2. Testosterone is not indicated for the treatment of erectile dysfunction in 
men with a normal serum testosterone. 

. The most common symptom associated with hypogonadism is low libido; 
however, it can also cause erectile dysfunction. 

4. Treatment of hypogonadism can improve libido and erectile function. If 
treatment of hypogonadism does not improve erections sufficiently, other 
the therapies for assisted erection may be tried. 

. See page 536 for details on hypogonadism and its treatment. 
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Therapies for Assisted Erections 


Important Considerations 
1. Avoid ED therapies when sexual activity is inadvisable or contraindicated. 
2. ED therapies may cause priapism. The patient must seek immediate 
medical attention if priapism occurs. 
3. ED therapies should not be used in patients with penile tumors, phimosis, 
paraphimosis, or recent penile surgery. 


Type 5 Phosphodiesterase (PDES) Inhibitors 

. Examples— sildenafil, vardenafil, tadalafil, avanafil. 

2. PDES is located primarily in the cavernosal smooth muscle. 

. PDES inhibitors do not initiate an erection, but once an erection is present, 
these drugs make the erection stronger. Therefore, physical stimulation is 
required to initiate an erection before these medications have an effect. 

4. The AUA guideline recommends an oral PDES inhibitor as first-line 

therapy for erectile dysfunction (unless it is contraindicated). 

Contraindications—PDES inhibitors are contraindicated in patients taking 

nitrates, nitric oxide donors, or guanylate cyclase stimulators (e.g. 

riociguat, nicorandil). PDES inhibitors potentiate the effect of these drugs 

and may cause life-threatening hypotension. 

a-blockers—use caution when coadministering ап o.-blocker with a PDES 

inhibitor because hypotension may occur when they are taken together. 

а. Men should be hemodynamically stable on an a-blocker before starting 
a PDES inhibitor. When stable on an a-blocker, the PDES inhibitor 
should be started at the lowest recommended starting dose. 

b. In men already taking an optimized dose of PDES inhibitor, an 
a-blocker should be started at the lowest dose. 

c. Increasing the dose of the a-blocker or the PDES inhibitor may be 
associated with further lowering of blood pressure. 

7. Consider avoiding PDES inhibitors in men with any of the following: 

a. Resting hypotension (BP < 90/50) or hypertension (BP > 170/110). 

b. Taking drugs that prolong the half-life of PDES inhibitors. 

c. Retinitis pigmentosa or inherited disorders of retinal phosphodiesterase. 
d. Significant cardiovascular disease (see page 511). 

8. PDES inhibitors are usually considered safe in men with stable cardiac 
disease. Patients with stable coronary artery disease or stable heart failure 
who receive a PDES inhibitor do not exhibit worse cardiac ischemia or 
worse hemodynamics during exercise or during cardiac catheterization. 
The rate of heart attack and other cardiovascular events (excluding 
flushing) is similar in men taking a PDES inhibitor and men taking a 
placebo. 
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9. Side effects—relatively common side effects include headache and 
flushing. Less common side effects include nasal congestion, back pain, 
myalgia, dyspepsia, diplopia, blurry vision, and impaired color vision 
(visual field tends to have a blue or purple hue). Priapism, loss of vision, 
and loss of hearing are extremely rare. 

a. Most side effects tend to lessen (and often resolve) after several weeks 
of use. 

b. The retina contains PDE-6. Inhibition of PDE-6 can cause visual side 
effects such as diplopia, blurry vision, and impaired color vision 
(chromatopsia). Tadalafil and avanafil have the lowest rate of visual 
side effects because they have a very low affinity for PDE-6. Sildenafil 
and vardenafil have a higher affinity for PDE-6; therefore, they are more 
likely to generate visual side effects. 

c. Non-arteritic anterior ischemic optic neuropathy (NAION), a stroke of 
the optic nerve that causes a sudden loss of vision, rarely occurs in men 
taking PDES inhibitors. It is unclear if PDES inhibitors increase the risk 
of NAION. ED and NAION have similar risk factors (e.g. age > 50, 
HTN, elevated cholesterol, diabetes). Vasodilators may adversely affect 
patients with МАТОМ; therefore, caution should be used when 
prescribing PDES inhibitors to patients with NAION. Patients who 
experience a sudden loss of vision should stop using PDES inhibitors. 

d. The АЈА guideline states that PDE5 inhibitors do not increase the risk 
of skin cancer or prostate cancer. 

10. Inadequate patient education is a common reason why men have a poor 
response to PDES inhibitors. In men who report a poor response to РОЕ5 
inhibitors, determine whether the patient is taking the medication in a 
manner that achieves maximal effect. Re-educate the patient regarding 
titration to maximum dose, timing of administration, need for stimulation, 
effect of a recent meal, and side effect profile. 

. Sildenafil, vardenafil, and tadalafil are most effective starting 
approximately 60 minutes after an oral dose, but they can be effective in as 
little as 20 minutes. Avanafil reaches maximum serum concentration more 
rapidly that the other PDES inhibitors (Tmax is 30-45 minutes versus 
60-120 minutes); therefore, ауапа 5 onset of action tends to be quicker. 
Initiation of sexual activity is recommended 30 minutes after a dose of 
avanafil, whereas initiation of sexual activity is recommended 60 minutes 
after a dose of the other PDES inhibitors. 

12. Compared to other PDES inhibitors, tadalafil allows for greater 
spontaneity because it can be taken without regard to food intake (its 
absorbance is not affected by food) and it provides a longer window of 
opportunity (it lasts longer). 

13. Hypogonadal men may have better erections using a combination of 
testosterone replacement and a PDES inhibitor compared to using a PDES 
inhibitor alone. 

14. Dose—see page 522. 

15. Titrate from the initial dose based on tolerability and efficacy. Dose 
reduction may be required in men with age > 65 years, hepatic 
dysfunction, renal dysfunction, or men taking cytochrome P450 3A4 
inhibitors (e.g. grapefruit juice, ritonavir, indinavir, erythromycin, 
ketoconazole). 

16. Tadalafil can also he used for the treatment of BPH (see page 316). 


1 


= 


Jeff Wieder, MD 


POCKET GUIDE TO UROLOGY 


522 


$-6:с ‘Aled 
05-5 :МҸа 


001-52 e | anna | mt [ети за | пе | + [г | 
oxos | oor | мота | дна | [ох [ 9 | s 00 


"eunsojur IY} ш зои pue YMOU oq; ш poq10sq? st у хеј оспеога роој Ацеу Аа pouredur jou st uoydiosqy 41. 
*s1ojtqrqut сяаа 12410 Joye sojnurur 09 pue пуецеле зәре ѕәупшш 0$ pepueuruooer st Аулнов [enxes jo поцецщ 11 
"(epozeuooojo» ‘шоКшолр/зә ‘плеитрит лепој *eomf упшјодел8 29) s1ojqnqur PYE обра ouo1]5034o Suppe) пош 10 *uoroungsAp [епот 
*uonounjsAp опедоц ‘злеэд c9« э8е ім пош ur ролпбал eq Ави поцопрал eso( ‘Aovoyye рие Аз 19110} uo paseq эзор [епш IY} шош ejentm sa. 
"sose1ojsorpoudsoud с od/j-uou Joy Ауплуе 19M0] цопш е sey [peueAe ‘оџаци <Я 12430 ој рэзейшоо $ 
“Weep ovrp1eo uoppns pue sojutod op sapesio} Jo JSH LINIO} 
eu JO esneooq Теллэзит LO poSuo[o1d [eyruoSuoo qr пош ш JO теллоуш LÒ eu ssuojord yey) Зилр v uo uow Aq pesn aq jou рүпоцѕ пуеиэрлел $ 
"(91€ 9824 ees) ѕшозішкѕ Ная элолдии ео 215024 ou ш [[-qdd Suniqnqug ‘asn pgepepe; 
jo sqjuoui 6-9 ле PIAP зоп әле srsÁ[eue пошов pue “HSA “НТ 'ополој5о)5ој, "Aouppy pue *o7jso1d *so[orjso) *o[osnur OY} ш st T1-AAd + 
*(ersdoyeurorqo) uorstA 10709 pouredur pue ‘uorsta Аша *erdo[drp se qons *оәрә opis [enstA ouios 107 o[qrsuodso: 61 pue euy ot ш S! O-Add x 
зопэиту jo $27815 рәџип = SN ‘Әу ЛЧ = и, tuoneuoouoo штлов шпштхеш 0} oum = хешу, 
popoou se = ма 'uonensrumupy Зита pue poog ‘sN = Yaa :erqeordde jou = Y/N :5 2443 Add = SAAd :esezejserpoudsoud = Add 


"cm Ата 
ом 


OT ‘Nad 
594 ша! 


a0 | rgereper 


уепорлел, 


в | geuopris 


ON [xatipuoss 
ошем 


Tyeueay 
әше№ 


(Sur) поцецѕтшшру | 8150 Ре. SumueA | (smog) — Gioi ре ривля $0 | эмэиз9 
„жи |osoq Jupes тело У | еллојш uonoy Jo eur peu 
rensn Jo POPIN тра т | иво PWEN 
seH ospy uerpojy| Poog Азея | лолатиј счаа 


uonounjsAq ээх лоу SAOZIQIYUT әѕеләјѕәгроцѕоца s одар 


Erectile Dysfunction 523 


Yohimbine 

1. Yohimbine is an inhibitor of presynaptic alpha-2 adrenergic receptors. It 

probably acts on the central nervous system to improve libido and erection. 

2. It is not significantly better than placebo in patients with organic ED. It 

may be of some benefit in patients with psychogenic ED. 

3. Contraindications—renal insufficiency, cardiac dysfunction, arrhythmia, 
peptic ulcer disease, hypertension, concomitant use with other mood 
modifying drugs (see also Important Considerations, page 520). 

. Side effects—include anxiety, tremor, nausea/vomiting, hypertension, 
tachycardia, dizziness, headache, flushing, sweating, and anti-diuresis. 

. Initial dose—yohimbine 5.4 mg po TID [Tabs: 5.4 mg]. The dose can be 
reduced to 2.7 mg (% tab) po TID. It may take several weeks before a 
clinical response is observed. 

6. The use of yohimbine for ED is not recommended by recent guidelines. 

7. Yohimbine is one of the active ingredients in many non-prescription and 

"all natural" formulas for *male enhancement." 


MUSE? (Medicated Urethral System for Erection) 

1. MUSE? is an intraurethral formulation of alprostadil (prostaglandin Е1). 
2. Alprostadil binds to a membrane receptor, activates adenylate cyclase, and 
increases intracellular cyclic AMP. It also inhibits platelet aggregation. 

. Erection begins 5-20 minutes after administration. 

Contraindications—predisposition to priapism, distal urethral stricture, 

significant penile angulation or fibrosis, balanitis, and urethritis (see also 

Important Considerations, page 520). Do not use MUSE during sexual 

activity with a pregnant female unless a condom barrier is used. 

. Side effects—burning in the genitals or urethra (in up to 3696), urethral 

bleeding, priapism, hypotension, headache, dizziness. Men with significant 

venous leakage may be at higher risk for hypotension. 

Dose—[urethral suppository: 125, 250, 500, 1000 mcg] 

* Initial dose—for neurogenic ED, start alprostadil 125 mcg intraurethral 
and increase the dose in increments of 125 mcg as needed. For mixed or 
non-neurogenic ED, start alprostadil 125 or 250 mcg intraurethral and 
increase the dose as needed. 

* Maximum Dose = 1000 mcg; Maximum dosing frequency = 2 times per 
24 hours. An erection should completely detumescence before another 
dose is administered. 

7. The first dose of MUSE should be administered under the supervision of a 

health care provider because hypotension has been reported in 396 of 
patients after the first dose. 


Intracavernosal Injections (ICI) 

1. Contraindications—include predisposition to priapism, significant penile 
angulation or fibrosis, or presence of a penile prosthesis (see also 
Important Considerations, page 520). 

2. Alprostadil has a lower incidence of priapism (296 vs. 1096) and penile 
fibrosis (1% vs. 12%) than papaverine. However, papaverine has a lower 
incidence of painful erection than alprostadil. 

3. Men with significant venous leakage may be at higher risk for hypotension 
and systemic side effects from ICI. 

4. The 2018 AUA guidelines recommend that the first dose of ICI therapy 
should be administered under the supervision of a health care provider. 
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5. Alprostadil (prostaglandin E1) 
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а. 


b. 


c. 


Alprostadil binds to a membrane receptor, activates adenylate cyclase, 

and increases intracellular cyclic AMP. It inhibits platelet aggregation. 

Side effects—include penile pain/burning (in up to 37%), priapism, 

penile fibrosis (~1%), hypotension, and headache. 

Dose—dose titration should be supervised by a health care professional. 

* Initial dose—in neurogenic ED, start with alprostadil 1.25 mcg ICI. If 
response is insufficient, increase the dose in increments of 1.25 mcg. 
In mixed or non-neurogenic ED, start with 2.5 mcg ICI. If response is 
insufficient, increase the dose in increments of 2.5 to 5 mcg. 

* Maximum Dose = 60 mcg; Maximum dosing frequency = 3 times per 
week with at least 24 hours between each dose. 


. Papaverine (not FDA approved for intracavernosal injection) 
a. 
b. 


Papaverine is a nonspecific inhibitor of phosphodiesterases. 

Side effects—priapism, penile fibrosis, elevated liver function tests 
(LFTs), and hypotension. If high doses are used or venous leak is 
present, check LFTs. Papaverine is less likely to cause penile pain than 
alprostadil. 


. Dose—dose titration should be supervised by a health care professional. 


* Initial dose—in neurogenic ED, start with papaverine 3 mg ICI. In 
mixed or non-neurogenic ED, start with papaverine 5-10 mg ICI. If 
response is insufficient, increase the dose in small increments. The 
effective dose range is usually 20-80 mg. 

* Maximum dosing frequency should probably be 3 times per week with 
at least 24 hours between each dose. 


Phentolamine—inhibits a-adrenergic receptors. Phentolamine inhibits 
detumescence, but it does not induce an erection. Therefore, it is only used 
in combination with other ICI agents to help potentiate an erection. 
Combinations of intracavernosal medications 


a. 


b. 


ep 
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The efficacy of combination therapy is better than papaverine alone and 
phentolamine alone, but is similar to alprostadil alone. 

Combination therapy is useful in men failing alprostadil ICI or in men 
who have significant penile pain from alprostadil ICI. In men with 
significant pain with alprostadil alone, “Bi-mix” (papaverine and 
phentolamine) may achieve an erection without penile pain. 
Bi-mix—usually refers to a mixture of papaverine and phentolamine. 
Tri-mix (triple therapy)—Trefers to a mixture of papaverine, 
phentolamine, and alprostadil. 


. Initial dose—start at a low dose, then increase the dose slowly if needed. 


In neurogenic impotence, start with the lowest possible dose. 


Vacuum Erection Device (VED) 

1. A cylindrical vacuum pump is placed over the penis. Air is drawn from the 
cylinder, causing blood to flow into the penis. When erection is achieved, 
an occlusive ring is placed around the penile base to maintain the erection. 


[m 


. Vacuum erection devices should be used only if they have a vacuum limiter. 


Vacuum limiters reduce the risk of penile injury by preventing the VED 
from generating high negative pressures. 


. Contraindications—predisposition to priapism, presence of a penile 


prosthesis, significant angulation or fibrosis of the penis, anticoagulated, 
bleeding disorder (see also Important Considerations, page 520). 


. Side effects—buckling or pivoting of the penis at the ring site, retarded 


ejaculation, cold penis, numb penis, hematoma, penile pain. 
Maximum duration of use—20-30 minutes. 


. Maximum frequency of use—wait at least one hour after removing the 


occlusive ring before using the VED again. 
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Penile Prosthesis (Penile Implant) 
1. Penile prosthesis (PP) requires surgical implantation. 
2. Penile prostheses are either inflatable or non-inflatable. 


a. 


b. 


Non-inflatable (also called malleable or semi-rigid)—consists of 2 
flexible cylinders. A cylinder is placed into each corpora. 
Inflatable—uses cylinders in the corpora that inflate with fluid. 

i 2-piece inflatable— consists of 2 cylinders and a pump which are 
connected by tubing. The fluid reservoir is either integrated into the 
cylinders or into the pump. A cylinder is placed into each corpora and 
the pump is placed in the scrotum. 

ii. 3-piece inflatable—consists of 2 cylinders, a pump, and a fluid 
reservoir which are connected by tubing. A cylinder is placed into 
each corpora, the pump is placed in the scrotum, and the reservoir is 
usually placed in the retropubic space. 


3. Selection of the prosthesis type 


a. 


b. 
с. 


Compared to а 2-piece PP, patient's with a large phallus achieve better 
rigidity with a 3-piece inflatable PP because the larger reservoir permits 
the transfer of a greater volume of fluid to the cylinders. 

More manual dexterity is required for an inflatable prosthesis. 

When the retroperitoneal space is extremely fibrotic (e.g. after pelvic 
radiation, renal transplantation, or cystectomy), it may be difficult to 
place the reservoir of a 3-piece inflatable prosthesis. In this case, a non- 
inflatable prosthesis or a 2-piece inflatable prosthesis may be placed. 


4. Skin incision—PP can be placed through a scrotal or infrapubic approach. 


a. 


b. 


Infrapubic approach—a retropubic reservoir can be placed under direct 
vision, but this approach risks damage to the dorsal penile nerves during 
corporotomy because the corpora are incised on their dorsal surface. The 
dorsal penile nerves branch from the pudendal nerve, course along the 
inferior margin of the inferior pubis ramus and onto the dorsal-medial 
surface of the corpora, and then travel along the dorsal penis to the 
glans. The dorsal penile nerves supply tactile sensation to the penis. 
Scrotal approach—avoids potential damage to the dorsal penile nerves 
because the corpora are incised on the ventral surface, but *blind" trans- 
inguinal placement of the retropubic reservoir increases the risk of 
pelvic organ injury. If the retropubic space is extremely fibrotic, then the 
reservoir can be placed through a separate lower abdominal incision. 


5. Intraoperative complications 


a. 


b. 


Corporal crossover—during dilation of the corpora, the dilator 
perforates the midline septum and crosses over into the contralateral 
corpora. When crossover occurs, PP does not have to be abandoned. To 
resolve crossover, a dilator is left in the contralateral corpora while the 
ipsilateral corpora cavernosa is re-dilated (proximally and distally). 
Then, the first prosthesis cylinder is inserted while a dilator remains in 
the contralateral corpora. When the first cylinder is positioned correctly, 
the dilator is removed, and the contralateral cylinder is inserted. 
Distal corporal perforation into the urethra 
i Management of the corpora—if the contralateral corpora has not 
already been dilated, then PP placement is abandoned. If the 
contralateral corpora has already been dilated, then there are two 
options: abandon the PP placement or place a malleable cylinder in 
the contralateral (non-perforated) corpora. Placing a cylinder in the 
dilated, non-perforated side prevents corporal fibrosis (corporal 
fibrosis can cause penile shortening and make subsequent PP 
placement more difficult). This malleable cylinder can be replaced 
with an inflatable cylinder during a subsequent PP procedure. 
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ii. Management of the urethra—the urethra is repaired and urine is 
diverted with a urethral or suprapubic catheter. When the urethral 
injury has healed, the surgeon may attempt another PP placement. 

Proximal corporal perforation (at the crus)—if perforation occurs at the 

crus, the surgeon can proceed with placement of the PP. The perforation 

can be managed by any of the following methods. 

i Repair the perforation by primary closure through a transperineal 
incision—this option is rarely used because it requires a separate 
incision and often requires repositioning of the patient. 

ii. Repair the perforation using a synthetic patch—a conical “windsock” 
or “cup” made from synthetic graft (e.g Dacron, Gore-tex) is placed 
on the rear tip of the cylinder and is sutured to the distal tunica 
albuginea when the cylinder has been properly positioned in the 
corpora. This option is especially useful for non-inflatable PPs. 

i. Secure the cylinder without repair of the perforation (only used for 2 
and 3 piece inflatable devices)—the cylinder can be secured by 
suturing the rear tip extender to the proximal tunica albuginea or by 
closing the corporotomy above and below cylinder’s connecting tube. 
Anchoring the cylinder helps prevent it from protruding through the 
perforation, which allows the perforation to heal. The PP should not 
be used for 3 months after implant (this usually allows enough time 
for the perforation to heal). 
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6. Postoperative complications 


a. 


c. 


d. 
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Infection—PP infection occurs in 2-3% of primary implants. Infection 
risk is higher in the following situations: replacement penile prosthesis, 
multiple implants placed at once (e.g. PP and artificial urinary 
sphincter), immunosuppression, poorly controlled diabetes mellitus, and 
existing infection anywhere in the body. Antibiotic impregnated 
implants decrease the risk of infection by 1-296. 

i. Staphylococcus is the most common cause of PP infection. 

ii. Presenting signs and symptoms of PP infection (which may be subtle 
or dramatic) include pain, tenderness, fluctuance, or induration 
overlying the prosthetic parts or the surgical incision. The surgical 
incision may exhibit cellulitis or purulent discharge. Progressive 
fixation of the pump to the scrotal wall suggests infection. 

i. Treatment of PP infection requires systemic antibiotic therapy and 
removal of the all PP components. When sepsis and severe local 
infection are absent, the infected PP can be removed and immediately 
replaced with a new PP (called a “salvage” or “rescue” procedure). 
During a “salvage” procedure, the infected PP is removed, the wound 
and the spaces occupied by the previous prosthesis are irrigated with 
a series of antiseptic solutions, and then the new PP is placed. If a 
“salvage” replacement is not done, then subsequent corporal scarring 
can make a delayed PP replacement more complicated (or 
impossible). 

Device malfunction—the chance of prosthesis malfunction requiring 

reoperation is approximately 5% at five years postoperatively. For an 

inflatable PP, the most likely cause of malfunction is leakage of fluid 
from a connecting tube. 

Erosion—occurs in 1-696 of cases. This usually requires explant of all 

PP components. Erosion is more common with a non-inflatable PP. 

Penile shortening—some men have a perceived decrease in erect penile 

length after PP implant. There is limited data, but objective measures 

suggest no or minimal decrease in penile length after PP implant. 
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. Penile pain—usually resolves within 3 months. 
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. Glans bowing (SST or Concorde deformity)—/his 


Cold glans syndrome—this occurs because the patient's underlying ED 
results in lack of glans engorgement. Some patients use MUSE or a 
PDES inhibitor with the PP to help make the glans more firm during 
intercourse. 

Glans ischemia or necrosis—this is a rare complication that occurs 
mainly in men with severe vascular impairment or men who undergo a 
simultaneous penile lengthening procedure. 


. Buckling or S-shaped penile deformity—this deformity is caused by 


implanting cylinders that are too long. Cylinders that are too long can 
also cause persistent penile pain. This problem can be corrected by 
replacing the long cylinders with cylinders of appropriate length. 


deformity is usually caused by implanting cylinders 
that are too short. Short cylinders do not extend far 
enough into the distal corpora to support the glans, 
which causes an excessively mobile glans that > 
droops ventrally. This droop is similar in ges vem d 
appearance to the nose of the Concorde supersonic 

transport (SST) aircraft during takeoff and landing. This problem can be 
corrected surgically by replacing the short cylinders with cylinders of 
adequate length or by anchoring the glans to the tunica albuginea of the 
distal corpora (a dorsal subcoronal skin incision allows placement of 
non-absorbable sutures to secure the glans). 


. Autoinflation—inflation of the prosthesis that occurs when an increase 


in intra-abdominal pressure (from bending, lifting, walking, etc.) pushes 
fluid from the reservoir into the penile cylinders. Autoinflation occurs 
with older 3-piece inflatable prostheses that do not have a reservoir 
lockout valve. Autoinflation can be prevented by creating an adequate 
size, low pressure cavity for the reservoir. Autoinflation is rare now that 
most prostheses have a reservoir lockout valve. If autoinflation is 
problematic, the prosthesis can be replaced with a newer model that 
contains a lockout valve. 


7. Satisfaction is high for the patient (> 90%) and the patient's partner 
(> 90%). Men requiring additional operations are least satisfied. 
8. For penile prosthesis use in Peyronie's disease, see page 533. 


Extracorporeal Shock Wave Therapy (ESWT) 

1. Low intensity ESWT has been studied for the treatment of vasculogenic 
ED. 

2. Studies have suggested that ESWT improves erectile function in men with 
mild vasculogenic ED, but the improvement is modest. 

3. The AUA guideline states that ESWT for ED should only be used in 
clinical trials, whereas the EAU guideline states that ESWT may be 
offered to patients for vasculogenic ED. 


Peyronie's Disease (PD) 


General Information 
1. PD causes an inelastic scar (called a plaque) in the tunica albuginea of the 
corpora cavernosa. The scar hinders stretching of the tunica albuginea 
during erection, often leading to penile deformity and pain. 
2. The main histologic finding in the plaque is fibrosis characterized by 
inflammation with deposition of collagen and fibrin. 
3. PD is thought to arise from repetitive minor penile trauma. 
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4. PD can present with any of the following symptoms. 
a. Penile pain—typically pain with an erection. 
b. Penile induration or plaque—the plaque is most commonly located on 
the dorsal penis. Many patients do not notice the plaque. 
. Penile shortening or deformity—penile deformities include curvature, 
indentation, and bilateral or circumferential narrowing (“hourglass 
deformity”). Penile deformity may prevent penetration during sex. 
Significant indentation or hourglass deformities can destabilize the rigid 
penis, allowing buckling or bending at the deformity site when axial 
force is applied to the penis (this buckling is called the “hinge effect”). 
d. Erectile dysfunction (ED)—ED may occur with PD. The most common 
cause of ED in these men is veno-occlusive dysfunction. It is unclear if 
PD is the cause of ED or simply occurs with ED. 
. PD is associated with Dupuytren's contracture, Ledderhose's disease of the 
plantar fascia, and tympanosclerosis of the eardrum. 
. Acute phase—this phase is characterized by plaque inflammation and 
plaque remodeling. Symptoms (such as penile deformity, penile plaque, 
and/or penile pain) are changing over time (worsening or improving). The 
acute phase usually lasts 6-18 months. 
Chronic phase—inflammation declines, remodeling stops, and there is 
stabilization of the plaque and penile deformity. Pain has either stabilized 
or resolved (although pain usually resolves). 
Calcification usually indicates that the plaque has entered into the chronic 
phase. Plaque calcification occurs in up to 15% of cases. 
. Approximately 18 months after the onset of PD, curvature resolves in 
< 15%, stabilizes in 20-50%, and progresses in 40-60% of men. Pain 
resolves in 90% of patients within 12 months of onset. 
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Evaluation 
1. History—including penile pain (especially with erection), penile 

deformity, erectile dysfunction, duration of symptoms, and degree of 

bother from symptoms. 

Physical exam 

a. Check for palpable penile plaques. Measurement of plaque size is 
inaccurate and unnecessary. 

b. Measure the penile length from the base to the tip ofthe glans during full 

penile stretch. 

. Check for Dupuytren's contracture of the hand and for Ledderhose's 
disease of the plantar fascia. 

d. The penile deformity should be assessed during an erection. The patient 
can supply a photo of the erection or the physician can directly visualize 
the deformity during a vacuum assisted erection or after an 
intracavernosal injection (ICI). 

. Ultrasound may be used to visualize the location of the plaque and its 
degree of calcification, but it cannot accurately measure the size of the 
plaque. When surgical intervention is planned, Doppler ultrasound of the 
penile vasculature (see page 514) may be helpful to assess the degree of 
erectile dysfunction. 

4. Before intralesional injection or surgical treatment, the AUA and EAU 
guidelines recommend performing an in-office intracavernosal injection 
using an erectogenic medication, with assessment of the erect penis for 
plaques, deformities, degree of curvature, point of maximum curvature, 
erect penile length, and erect penile girth. Penile ultrasound with Doppler 
may be performed at the same time. 
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Treatment—General Concepts 

1. Surveillance is an option for men who are not significantly bothered by 

their PD. 

2. During the acute phase, treatment is aimed at preventing progression and 
relieving pain. Nonsteroidal anti-inflammatory drugs (NSAIDs) are 
recommended for pain relief. 

. After the acute phase resolves, treatment is based on sexual function. If the 
deformity does not interfere with intercourse, then therapy is unnecessary. 
If the deformity interferes with intercourse, treatment may be indicated. 

4. When Peyronie's disease occurs with erectile dysfunction (ED), oral 

phosphodiesterase type 5 inhibitors (PDESIs) may be administered to 

improve the firmness of erections, but PDESIS are unlikely to alter the 
course of PD. 


Treatment—Oral Medications 
1. In general, oral therapies are not recommended for treating the penile 
deformity caused by Peyronie 5 disease because of lack of efficacy or lack 
of quality evidence. 

a. The 3rd International Consultation on Erectile Dysfunction (3rd ICED) 
states “...there is no benefit with respect to deformity reduction with any 
oral therapy...” 

b. EAU 2021 guideline does not support the use of oral treatments for 
Peyronie’s disease. 

c. The AUA 2015 guideline states that “Clinicians should not offer oral 
therapy with vitamin E, tamoxifen, procarbazine, omega-3 fatty acids, or 
combination vitamin E and L-carnitine.” The AUA also stated that 
colchicine, pentoxifylline, potassium aminobenzoate, and coenzyme 
Q10 are “possibly promising" but “insufficient evidence currently exists 
to support...a...recommendation for their use.” 

2. Examples of oral medications that were used for PD 

a. Vitamin E 400-800 IU po q day [Caps: 400 IU]—has been widely used 
in the past. Recent evidence suggests that long-term use (> 1 year) of 
> 400 IU per day may increase the risk of heart failure and mortality. 

b. Potassium para-aminobenzoate (Potaba®) 3 g po q 6 hrs or 2 g po q 4 hrs 
[Tabs/Caps: 0.5 grams]—gastrointestinal symptoms can be reduced by 
dissolving Potaba® in liquid and by gradually increasing the dose. It may 
take 3 or more months to achieve benefit. Potaba® is expensive. 
Colchicine 0.6 mg po TID or 1.2 mg po BID after meals [Tabs: 0.5, 

0.6 mg]—side effects include nausea, vomiting, diarrhea, abdominal 
pain, thrombocytopenia, anemia, and leukopenia. Monitor complete 
blood count during therapy. Colchicine is inexpensive. 

d. Pentoxifylline 400 mg po TID 


Treatment— Topical Therapy 

1. Neither the AUA or EAU recommend topical penile therapy for PD 
because of lack of efficacy or lack of quality evidence. 

2. Examples of transdermal therapies 
a. Transdermal electromotive drug administration (EMDA)—also called 

iontophoresis. EMDA enhances transdermal penetration. 

b. Topical verapamil (with or without EMDA) 
c. Topical verapamil + dexamethasone with EMDA 
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Treatment—Application of Force or Energy to the Plaque 

1. Traction therapies—a vacuum erection device or mechanical traction 
device is used to apply traction to the plaque, creating gradual plaque 
expansion. Traction devices and vacuum erections devices may reduce 
penile deformity, resulting in an increase in penile length. The AUA 
guideline classified these therapies as “possibly promising" but 
“insufficient evidence currently exists to support...a...recommendation for 
their use.” The EAU guideline stated that these therapies “may be offered 
to reduce penile deformity...although outcome data is limited." 

. Extracorporeal shock wave therapy (ESWT)—directing ESWT to the 
plaque can reduce penile pain, but it does not improve penile deformity 
and does not reduce plaque size. Both the AUA and EAU guidelines state 
that ESWT can be used to treat penile pain from PD. However, penile pain 
can usually be well controlled with oral analgesics, and the pain generally 
resolves without treatment. Side effects from penile ESWT are usually 
minor, and include hematuria, urethral bleeding, and penile ecchymosis. 
Rarely penile pain can become more severe after ESWT. 

. Penile radiation—not recommended because it is ineffective and it 
increases the risk of malignancy and erectile dysfunction. 
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Treatment—Intralesional Plaque Injections 

1. The best candidates for these therapies have palpable non-calcified 
plaques, dorsal or lateral penile curvature of 30-90*, and adequate 
erections (with or without medications for erectile dysfunction). 

Steroids—shown to be ineffective, so they are not recommended. 

. Verapamil—the AUA guideline states that intralesional verapamil may be 
offered, whereas this therapy is not recommended by the EAU guideline. 
There is weak evidence that intralesional verapamil can reduce penile pain 
and curvature. 

a. Example protocol—10 mg of verapamil (5 mg/2 ml) is diluted to a 
volume of 10 cc using sterile injectable saline. After performing a penile 
block with local anesthesia, 10 mg of verapamil is injected throughout 
the plaque using a 25 gauge needle. Injections are administered every 2 
to 4 weeks for 12 treatments. 

b. Monitor blood pressure for at least 10 minutes after each injection. 

c. Do not inject verapamil into the cavernosa because it causes priapism. 

d. Side effects include dizziness, hypotension, nausea, penile pain, and 
penile bruising. 

. Interferon «-2b—this therapy is typically restricted to men with a stable 
non-calcified plaque and penile curvature > 30°. The average curvature 
reduction is approximately 13°. The AUA and EAU guidelines state that 
this therapy may be offered. Side effects include penile swelling, penile 
bruising, flu like symptoms, and sinusitis. 

. Collagenase (U.S. brand name: Xiaflex®) 

a. Xiaflex® contains collagenase isolated from Clostridium histolyticum. 
Collagenase degrades collagen within the plaque. 

b. Xiaflex® is FDA approved for treatment of adult men with a palpable 

Peyronie’s plaque and a penile curvature of at least 30°. Xiaflex® does 

not treat penile pain that is associated with PD. 

. This treatment is generally restricted to men with a stable PD, a palpable 
dorsal or lateral penile plaque, curvature of 30-90°, and adequate 
erections (with or without medications for erectile dysfunction). It is 
contraindicated for ventral penile plaques. 
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d. Xiaflex? significantly reduces penile curvature and patient bother 
compared to placebo (without causing penile shortening). It decreases 
penile curvature by a mean of 17° and sustains the improvement for at 
least 9 months. 40% of men achieve curvature < 20° and 75% of men 
report subjective improvement. Note: The Xiaflex® studies included 
men with stable Peyronie’s disease, a palpable plaque, penile curvature 
30-90°, and absent or mild penile pain. Men with the following 
characteristics were excluded: ventral curvature, penile curvature > 90°, 
hour glass deformity, and calcified plaque. 

Each treatment cycle consists of two Xiaflex® injections (given 1-3 days 

apart), followed 1-3 days later by in-office penile modeling. Each plaque 

may receive up to 4 cycles, with 6 weeks between each cycle. 

Before each cycle, examine the penis during an erection (usually 

induced using an intracavernosal injection) and locate the target plaque 

at the point of maximum concavity. Mark the overlying skin so the target 
plaque can be identified for subsequent injections and modeling. 

g. Dose—Xiaflex® 0.58 mg injected into the target plaque when the penis 
is flaccid. Avoid injecting into the urethra, blood vessels, nerves, and 
corpora cavernosa. Local anesthetic may be used prior to treatment. 

. In office penile modeling—with the penis flaccid, grasp the penis 1 cm 
proximal and 1 cm distal to the injection site. Gradually bend the penis 
opposite to the patient's curvature (with the plaque as the fulcrum point) 
using steady, moderate pressure for 30 seconds, then release pressure. 
Repeat modeling 2 more times, with 30 seconds between each bending. 

. The patient does self-modeling at home during the 6 weeks between 
cycles (see package insert for the technique of self-modeling). 
Treatment is stopped after 4 cycles or when penile curvature is < 15°. 

. Side effects—injection site pain, bruising, and swelling are common. 
Penile fracture (corporeal rupture) may occur in up to 1.5% of men. 
Other uncommon side effects include severe penile hematoma (3.7%), 
pain with erection (2.9%), and itching at the injection site (3.1%). 

Treatment—Surgical Therapy 

1. The goal of surgical therapy for Peyronie’s disease is to correct the penile 
deformity and allow satisfactory intercourse. 

2. Surgery is usually restricted to men meeting all of the following criteria. 
a. Penile curvature interferes with intercourse. 

b. The acute phase has resolved—if surgery is performed before resolution 
of the acute phase, then the plaque may progress after surgery. The acute 
phase has usually resolved when the following findings are present. 

i. Stable penile deformity and plaque size for at least 3-6 months. 
ii. No worsening of penile pain. 

3. Risks of surgical treatment—includes penis shortening, penis numbness, 
recurrent penis deformity, erectile dysfunction, and palpable suture knots 
under the skin, Penile numbness mainly occurs when the neurovascular 
bundle on the dorsal penis is mobilized during grafting for a dorsal plaque. 

4. In men with satisfactory erections (with or without non-surgical ED 
therapy), surgical options for Peyronie’s disease include 
a. Shortening the contralateral corpora. 

b. Plaque incision/excision with grafting. 

5. When Peyronie's disease coexists with ED that is poorly responsive to less 
invasive therapy, penile prosthesis placement is the treatment of choice. If 
the penile prosthesis does not adequately correct the penile deformity, then 
molding, shortening the contralateral corpora, or plaque incision/excision 
with grafting can be done at the same time as the penile prosthesis 
placement. 
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Procedures that Shorten the Contralateral Corpora 

. These procedures shorten the convex side of the corporal curvature (i.e. the 
side opposite to the plaque), which results in straightening of the penis. 

2. These procedures always cause penile shortening. Most men will lose 1.0 

to 1.5 cm of penile length. 

3. These procedures cause less postoperative ED than grafting procedures 

(2-13% compared to 20-30%, respectively). 

4. Corporal shortening procedures are best suited for men with adequate 
erections, ample penile length, penile curvature less than 60°, and no 
significant destabilizing hourglass or indentation deformity. 

. Corporal shortening procedures correct penile curvature in > 80% of men 

and > 70% of patients are satisfied with their outcome. 

Basic methods of corporal shortening 

a. Nesbit—on the side opposite to the plaque, an elliptical piece of tunica 
albuginea is excised from the corporal body, and the defect is closed in 
the transverse direction. The Nesbit procedure is familiar to urologists; 
therefore, it is often the procedure of choice. 

Corporoplast—on the side opposite to the plaque, a longitudinal incision 
is made in the tunica albuginea of the corporal body and the defect is 
closed transversely (similar to a Heineke-Mikulicz pyloroplasty). 

. Plication—on the side opposite to the plaque, the tunica albuginea of the 
corporal body is imbricated (folded) in the transverse direction and 
sutured in place. The tunica albuginea is not incised or excised. 
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Plaque Incision/Excision with Grafting 
1. The plaque is excised or incised and the defect in the tunica albuginea is 

covered using a graft. 

2. Compared to corporal shortening procedures, grafting is less likely to 
cause penile shortening, but more likely to cause ED (20-30% rate of ED 
after grafting compared to 2-13% after corporal shortening). The risk of 
ED is particularly high for grafting ofa ventral penile curvature. 

. Plaque excision/incision and grafting is best suited for men with adequate 

erectile function and any of the following: significant penile shortening, 

penile curvature > 60°, or the presence of a destabilizing hourglass or 
indentation deformity. 

Graft materials 

a. Autologous (the patient's own tissue)—e.g. saphenous vein, penile vein, 
fascia lata, rectus fascia. The major drawback to autologous material is 
the morbidity associated with harvesting and the longer operative time. 
Using the penile vein eliminates the need for an additional incision to 
harvest the graft. 

b. Allograft (cadaveric human tissue)—e.g. human pericardium. 

c. Xenograft (non-human animal tissue)—e.g. bovine pericardium, bovine 
small intestine mucosa. 

d. Synthetic—e.g. Gortex, Dacron. 

. The currently preferred technique is plaque incision followed by grafting 

with a non-synthetic material. 

a. Plaque incision is preferred because plaque excision has a higher risk 
postoperative erectile dysfunction and a higher incidence of 
re-operation for penile curvature. 

b. Synthetic materials are no longer recommended for grafting in 
Peyronie 5 disease because they tend to induce more penile fibrosis at 
the graft site than non-synthetic material. 

Plaque incision and grafting achieves penile straightening in > 80% of 

patients. More than 70% of patients are satisfied with their outcome. 
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Penile Prosthesis for Peyronie's Disease 


1. 
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Penile prosthesis is best for men with ED that is poorly responsive to less 
invasive therapy (whether they have Peyronie 5 disease or not). In other 
words, penile prosthesis placement is based on erectile dysfunction and not 
based on Peyronie's disease. An inflatable prosthesis is usually preferred. 
Placement of a penile prosthesis may achieve adequate correction of the 
penile deformity. If placement of the prosthesis does not adequately correct 
the penile deformity (i.e. > 30? curvature still remains), then intraoperative 
manual modeling is recommended. 


. Intraoperative manual modeling (molding) 
a. Molding is forcibly bending the penis in the direction opposite to the 


curvature. 


b. Molding is performed with the penile prosthesis maximally inflated after 


the cylinders are placed and the corporotomies are closed. Bending 
pressure is applied to straighten the penile curvature and maintained for 
90 seconds. Then, if possible, additional fluid is pumped into the 
cylinders. Next, the bending pressure is applied for another 90 seconds. 


c. When molding, the surgeon may hear a snap or crack (from rupturing of 


the plaque) and may feel the cylinders move as the plaque expands. 


d. If residual curvature is < 30°, no further treatment is recommended 


because the curvature tends to resolve a few months postoperatively. 
If residual curvature is > 30°, then shortening the contralateral corpora 
or plaque incision with grafting may be required. 
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Surgical Management of Peyronie's Disease 
(Based on the EAU 2021, AUA 2015, & the 3rd ICUD Guidelines) 


Consider Surgical Management when: 

Penile Deformity Interferes with Intercourse, & 
Penile Deformity is Stable for > 3-6 months, & 
Penile Pain is stable 


No ED, or ED Not Adequately Treated 
ED Adequately Treated with Non-surgical Therapy with Non-surgical Therapy 


Ample penile length, & Short penile length, or 

Expected loss of length < 20% with| |Expected loss of length > 20% with 
penile shortening procedure, & penile shortening procedure, or 

Penile curvature « 60?, & Penile curvature > 60°, or 


No destabilizing penile deformity* | |Destabilizing penile deformity* 


Procedure to Shorten the Corpora Plaque Incision Penile 
Opposite to the Plaque with Grafting (using a Prosthesis 
(c.g. Nesbit procedure) non-synthetic graft) 


a 


Residual Curvature} | Residual Curvature 


> 30° <30° 
| | 
Intraoperative No Further 
Manual Modeling | Treatment 
I I 
Residual Curvature| |Residual Curvature 


> 309 < 309 


ED = erectile dysfunction 

* A destabilizing deformity is typically an hourglass shaped or indentation shaped 
defect that causes buckling or bending at the defect site when axial force is 
applied to the penis (i.e. it causes a “hinge effect"). 
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MALE HYPOGONADISM 


Hypothalamic-Pituitary-Gonadal Axis 
1. The hypothalamus in the brain secretes gonadotropin releasing hormone 
(GnRH). GnRH travels down the hypophyseal portal system to the anterior 
pituitary (adenohypophysis), where it stimulates the release of 
gonadotropins (luteinizing hormone and follicle stimulating hormone). 
Luteinizing hormone (LH) and follicle stimulating hormone (FSH) travel 
through the blood stream to the testes. 

. LH induces testosterone production in testicular Leydig cells. FSH induces 
the production of sperm, inhibin B, and activin in testicular Sertoli cells. 

. Testosterone generates negative feedback by inhibiting GnRH and 
gonadotropin release. Inhibin B generates negative feedback by inhibiting 
the release of FSH from the pituitary, whereas activin generates positive 
feedback by stimulating the release of FSH from the pituitary. 
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Clinical Presentation 

. Signs and symptoms associated with hypogonadism include erectile 
dysfunction, decreased frequency of morning erections, low libido, 
infertility, fatigue, anemia, increased body fat, altered masculine features 
(gynecomastia, reduced facial and body hair, reduced muscle mass), mood 
disturbances (depression, anger, or confusion), and decreased bone mineral 
density (e.g. osteopenia). 

2. When hypogonadism presents early in life, the patient may have 
undescended testes, micropenis, and absent puberty. 

. In teens and adults, the most common symptom associated with 
hypogonadism is low libido. 
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General Information 


1. The risk of hypogonadism increases with age. Hypogonadism occurring 
later in life is called late onset hypogonadism. 

2. In adults, hypogonadism may increase risk of death from cardiovascular 
events and the risk of death from any cause. 

3. Total testosterone circulates in several forms: free, tightly bound, and 
weakly bound. The biologically activate portion of testosterone can be 
affected by steroid hormone binding globulin (SHBG). For details on 
SHBG and circulating forms or testosterone, see page 513. 

4. Risk factors for hypogonadism include diabetes mellitus, metabolic 
syndrome, chronic renal insufficiency, chronic obstructive pulmonary 
disease, HIV, obesity, chronic opioid use, chronic steroid exposure, testis 
injury (e.g. radiation, torsion, atrophy), and varicocele. 


Evaluation and Diagnosis 
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. History and physical exam—include evaluation of the genitals (testis 
atrophy? varicocele?), the breasts (gynecomastia?), virilization status 
(reduced facial and body hair? reduced muscle mass? Tanner stage), and 
body fat (increased body mass index or waist circumference?). 

2. Cardiovascular assessment—patients at high risk for cardiovascular events 
should be referred for evaluation before using testosterone replacement. 

. Hypogonadism is defined as having symptoms and/or signs of 
hypogonadism and at least 2 measurements of total testosterone that are 
low. The AUA recommends using total testosterone < 300 ng/dl to define 
low testosterone. 

4. Obtain morning serum total testosterone. Testosterone is measured in the 

morning (between 7 AM and 11 AM) because peak serum level occurs in 

the morning. Fasting testosterone may be more accurate, but the AUA 
guideline indicates that fasting is optional. The AUA recommends using the 

LCMS assay to measure total testosterone because it is the most accurate. 

If the initial testosterone is low, obtain LH, prolactin and repeat total 

testosterone (and possibly FSH and estradiol, see below). Consider 

obtaining SHBG with free and/or bioavailable testosterone if hypogonadal 
symptoms occur with a normal (or near normal) total testosterone. 

6. Estradiol—consider measuring estradiol in men with low testosterone, 
especially in men with gynecomastia or other breast symptoms. 

7. Prolactin—prolactin should be checked in men with low testosterone 

(especially when LH is not elevated). It should also be checked in patients 

with a visual field defect, headaches, gynecomastia, or decreased libido. If 

the initial prolactin is elevated, repeat the prolactin to make sure the initial 
value was not erroneous. 

FSH—in men with low testosterone, some urologists check FSH routinely, 

while others obtain FSH only when the patient is interested in fathering a 

child (in which case, a semen analysis should also be obtained). 

9. In the absence of symptoms or physical signs of hypogonadism, consider 
screening for low testosterone in men with infertility, diabetes mellitus, 
unexplained anemia, HIV, chronic opioid use, chronic steroid use, low 
bone density, pituitary abnormality, chemotherapy exposure, or testis 
radiation exposure. 

0. Dual energy x-ray absorptiometry (РЕХА)—теазигез bone mineral 
density to assess bone strength and risk of future fracture. Consider DEXA 
scan in men with severe testosterone deficiency or a history of bone 
fracture from minor trauma (e.g. fall from standing height or lower). 

. For further evaluation, see page 516. 
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Types of Hypogonadism 


e connadnirome Tandon: 


пуровопааоторіс hypogonadism 


Hypergonadotropic hypogonadism 


Prolactinoma 
Y = below normal; Î = above normal; № = Normal 


Hypergonadotropic Hypogonadism (Primary Testicular Failure) 

1. Hypergonadotropic hypogonadism is present when testosterone is low 
despite an elevated LH. 

2. Causes 

a. Klinefelter's syndrome—see page 566. 

b. Noonan syndrome (male Turner’s syndrome; karyotype 46 XY)—short 
stature, webbed neck, low set ears, cubitus valgus, and cryptorchidism. 

c. Absent testes (e.g. orchiectomy, testes never developed). 

d. Poorly functioning testes (e.g. cryptorchidism, atrophy). 

3. Evaluation—obtain a karyotype. Jf the patient is interested in fathering a 
child, obtain a semen analysis and Y chromosome analysis. See page 582. 

4. Treatment 
a. Men who wish to preserve fertility—testosterone replacement therapy 

(TRT) can worsen fertility because it lowers LH, reduces intratesticular 

androgens, and impairs spermatogenesis. If fertility is a concern, TRT 

should be avoided. Gonadotropins, selective estrogen receptor 
modulators, and aromatase inhibitors will not improve testosterone or 
fertility in these men. If infertility is present, it usually treated with 
artificial reproductive technology. 

b. Men in whom fertility is not important—treatment usually consists of 
testosterone replacement. 

Hypogonadotropic Hypogonadism (Secondary Testicular Failure) 

1. Hypogonadotropic hypogonadism is present when testosterone is low and 
gonadotropins are either low or normal. /n the presence of low 
testosterone, normal FSH and LH levels are "inappropriately normal" 
because a low testosterone should elevate gonadotropin levels. 

2. Causes 
a. High prolactin (hyperprolactinemia)—see page 539. 

b. Iron overload (hemochromatosis)—iron deposition in the testicles and in 
the pituitary can interfere with normal hormone production. 

c. Medications—chronic opioid use, exogenous androgens (exogenous 
androgens suppress intratesticular androgen production and reduce 
gonadotropins, but serum testosterone may be normal or high), LHRH 
agonists, GnRH antagonists. 

d. Pituitary or hypothalamic damage (from tumor, trauma, prior surgery) 

e. Genetic disorders 
i. Kallmann's syndrome—the most common cause of 

hypogonadotropic hypogonadism. This X-linked defect causes absent 
GnRH secretion. Clinical manifestations include hypogonadotropic 
hypogonadism, anosmia, and absent puberty. 

ii. Prader-Willi syndrome—absent GnRH secretion, hypogonadotropic 
hypogonadism, obesity, small hands and feet, mental retardation, 
hypotonic musculature, and short stature. 

iii. Laurence-Moon-Bardet-Biedl syndrome—hypogonadotropic 
hypogonadism, polydactyly, and retinitis pigmentosa. 

3. Evaluation—see page 582. 

4. Treatment of men with elevated prolactin—see page 539. 
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5. Treatment of men with normal prolactin 

a. Men who wish to preserve fertility testosterone replacement тау 
increase serum testosterone, but it can worsen fertility because it lowers 
luteinizing hormone, decreases intratesticular androgens, and impairs 
spermatogenesis. When fertility is a concern, testosterone replacement 
should be avoided. Gonadotropins, selective estrogen receptor 
modulators, and/or aromatase inhibitors can be used to increase 
testosterone without impairing spermatogenesis (see page 565). 

b. Men in whom fertility is not important—treatment usually consists of 
testosterone replacement. 


Hyperprolactinemia 

1. Elevated prolactin arises from either a pituitary prolactinoma or from 
causes other than prolactinoma. 

2. Non-prolactinoma causes of elevated prolactin include renal failure, 
estrogen use, cirrhosis, hypothyroidism, medications (especially 
phenothiazines), and stress. 

3. If the initial prolactin is elevated, repeat the prolactin to make sure the 
initial value was not erroneous. 

4. If prolactin is consistently elevated, obtain a brain and pituitary MRI to 
check for prolactinoma. See page 582, Work Up of Male Infertility Part 2. 

5. Treatment of elevated prolactin when prolactinoma is not present 
a. If possible, eliminate the potential cause (e.g. eliminate stress, 

discontinue estrogenic substances, correct hypothyroidism, stop 
offending medications). 

b. Elevated prolactin from renal insufficiency—bromocriptine can reduce 
prolactin and improve libido and erections. Also, a renal transplant may 
normalize the serum prolactin. 

6. Treatment of prolactinoma— see below. 


Prolactinoma 

1. Prolactinoma is a prolactin secreting pituitary tumor. These patients 
usually have hypogonadotropic hypogonadism and high prolactin. When 
prolactin is minimally elevated, gonadotropins may be normal. 

2. Symptoms— decreased libido, erectile dysfunction, infertility, visual field 
defects, headache, galactorrhea, and/or gynecomastia. The most common 
presenting symptoms in men are decreased libido and erectile dysfunction. 

3. When the initial prolactin is elevated, repeat the prolactin to make sure the 
initial value was not erroneous. If prolactin is consistently elevated, obtain 
a brain & pituitary MRI. See page 582, Work Up of Male Infertility Part 2. 

4. A prolactin antagonist (e.g. bromocriptine) is usually the initial treatment. 
If response to medication is inadequate, consider radiation or surgery. 

5. Testosterone may not normalize after prolactinoma treatment. If symptoms 
of hypogonadism persist, check a serum testosterone. If it is low, consider 
testosterone replacement or gonadotropin replacement. 


Steroid Hormone Bindings Globulin (SHBG) 


1. SHBG is a serum protein that binds “tightly” to testosterone. Testosterone 
cannot dissociate from SHBG; thus, testosterone remains in the serum, 
does not diffuse into tissue, and does not exert a biological effect. As 
SHBG increases, both free and bioavailable testosterone decrease. 

2. Consider obtaining SHBG with free and/or bioavailable testosterone if 
hypogonadal symptoms occur with a normal (or near normal) total 
testosterone. This helps determine if biologically active testosterone is low 
enough to cause symptoms even though the total testosterone is normal. 
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3. States that increase SHBG—liver disease, hyperthyroidism, estrogen use, 
HIV, anticonvulsant use, smoking, and older age. 

4. States that decrease SHBG—hypothyroidism, diabetes mellitus, obesity, 
nephrotic syndrome, acromegaly, and non-estrogen steroid exposure (e.g. 
corticosteroid, androgen). 

5. If an elevated SHBG is causing low testosterone, then treatment is 
primarily aimed at the resolving the underlying cause (e.g. stop smoking, 
treat hyperthyroidism). 


Testosterone Replacement Thera TRT) in Adults 


1. Lifestyle modifications may increase testosterone and relieve symptoms 
enough to obviate the need for TRT. Life style modifications include 
regular exercise, weight loss in obese men, and maintaining an ideal body 
weight. 

. Indications for TRT—in a male with hypogonadism, indications for TRT 
include improving any of the following: erectile dysfunction, low libido, 
osteoporosis, low energy, depressed mood, poor muscle strength, or 
masculinization. TRT is not indicated for the treatment of erectile 
dysfunction in men with normal serum testosterone. 

. Testosterone level at which TRT may be indicated 
a. The AUA recommends using total testosterone < 300 ng/dl to define low 

testosterone. 

b. Consider obtaining SHBG with free and/or bioavailable testosterone if 
hypogonadism symptoms occur with a normal (or near normal) total 
testosterone. In men with hypogonadism symptoms despite normal 
serum testosterone, one option is to administer a 4-6 month trial of TRT. 
If there is no clinical benefit within 6 months, then TRT should be 
stopped. 

4. Contraindications to TRT 

a. Absolute contraindications include untreated or suspected prostate 
cancer, untreated or suspected breast cancer, inadequately controlled 
congestive heart failure, significant risk of pulmonary edema or volume 
overload, severe liver dysfunction, polycythemia (hematocrit > 54%), 
severe sleep apnea, severe dyslipidemia, severe bladder outlet 
obstruction from the prostate, or wish to preserve fertility. 

b. Relative contraindications include risk of prostate or breast cancer, mild 
liver dysfunction, mild polycythemia (hematocrit 50-54%), mild sleep 
apnea, mild dyslipidemia, or mild bladder outlet obstruction from the 
prostate. 

There is no definite evidence proving that TRT increases the risk of 

thromboembolic events. However, TRT should be used with caution in 

men already at risk for thromboembolic events (e.g. genetic 
hypercoagulable state). 

. There is no evidence that TRT causes prostate cancer. In men with treated 
prostate cancer, there is insufficient evidence to determine if TRT increases 
the risk of recurrence. 

. Ifis unclear if TRT increases or decreases the risk of cardiovascular events 

(e.g. stroke, myocardial infarction). Nonetheless, cardiovascular events are 

a possible risk of TRT. TRT should not be started until 3 to 6 months after 

a recent cardiovascular event. 

Before TRT and periodically after starting TRT (e.g. at 2-4 weeks, 3 

months, then every 6-12 months) perform serum testosterone, prostate 

exam, liver function tests, hemoglobin, hematocrit, and lipid profile 

(include PSA for age > 40 years, and PT/PTT for men on coumadin). 
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9. Dose—see page 751. Adjust dose based on testosterone level, efficacy, and 
side effects. The goal is to achieve a serum total testosterone in the middle 
tertile (i.e. in the middle third) of the normal reference range, which is 
approximately 450 to 600 ng/dl. If a patient does not experience clinical 
improvement by 3 to 6 months after achieving a normal total testosterone, 
then consider stopping TRT. 

a. Routes of administration include oral, transdermal, intramuscular 
injection, subcutaneous implant, intranasal, and buccal (absorbed 
through the mucosa of the mouth). When initiating TRT, consider using 
a formulation that has short dosing interval (e.g. > 1 dose per day) rather 
than a longer dosing interval (e.g. implantable or injectable 
formulations), so that prompt adjustment of the dose can be made if 
serious treatment related side effects occur shortly after TRT is begun. 

b. Testosterone enanthate or testosterone cypionate injections cause larger 

fluctuations in testosterone, with high peaks and low troughs, whereas 
other formulations achieve more stable testosterone levels. The 
transdermal route has a risk of transferring the testosterone to people 
who touch the patient at the application site. 

. Do not use oral 17-alpha-alkylated androgens (e.g. methyltestosterone) 
because they can cause significant liver toxicity. Oral testosterone 
undecanoate is FDA approved and has less risk of liver toxicity. 

10. Side effects of TRT—growth of prostate and breast cancer, bladder outlet 
obstruction from prostate growth, hepatitis, hepatic tumors, acne, fluid 
retention, weight gain, worse sleep apnea, dyslipidemia (high LDL, high 
triglycerides, low HDL), polycythemia, testicular atrophy, infertility, 
priapism, behavioral changes (such as "steroid rage"), gynecomastia, deep 
venous thrombosis, adverse cardiovascular events, hypoglycemia in 
diabetics taking insulin, and prolongation of coumadin activity. 

a. Some data suggests that TRT for hypogonadism may increase the risk of 
cardiovascular events by approximately twofold (such as myocardial 
infarction, stroke, and arrhythmia). However, there is also contradictory 
data showing that TRT may decrease the risk of cardiovascular events. 

. TRT can cause infertility and testis atrophy because it lowers luteinizing 

hormone, decreases intratesticular androgens, and impairs 

spermatogenesis. When fertility is a concern, TRT should be avoided. 

Increases in hematocrit (HCT) usually occur during the 3-12 months 

after initiating TRT, and then HCT often stabilizes. Stop TRT if the HCT 

is > 54%. When the HCT declines to a safe level, TRT can be restarted 
at a lower dose. In select cases, phlebotomy may be utilized during TRT 
to keep HCT at a safe level. Testosterone enanthate or testosterone 
cypionate injections are more likely to elevate HCT than other 
formulations. If elevated HCT is a problem with enanthate or cypionate 
testosterone, then try switching to another formulation. 

d. Gynecomastia and breast pain/tenderness are uncommon side effects of 
TRT. If men develop breast symptoms during testosterone therapy, 
perform a breast exam to check for breast cancer and obtain a serum 
estradiol. If estradiol is elevated, refer the patient to an endocrinologist. 
In some cases the breast symptoms may resolve without treatment. 

11. TRT does not alter total PSA or PSA velocity beyond established norms. 
Abnormal PSA should not be attributed to testosterone replacement and 
should be evaluated in the usual fashion. 

12. TRT in hypogonadal men can improve erectile function, low libido, 
anemia, bone mineral density, lean body mass, and depression. Evidence is 
inconclusive as to whether TRT improves energy, fatigue, lipid profile, 
weight, waist circumference, and cognitive function. 
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EJACULATORY DISORDERS 


Physiology of Ejaculation 
1. The normal male physiologic sexual response consists of 
a. Erection—under parasympathetic control (see page 509). 
b. Ejaculation—this is dependant on the following events. 

i. Emission—semen is pushed into the urethra by contraction of the 
prostate, seminal vesicles, and vas. Emission is induced by 
sympathetic stimulation of a-adrenergic receptors. 

ii. Bladder neck contraction—the bladder neck closes so that semen is 
not pushed into the bladder. Bladder neck contraction is induced by 
sympathetic stimulation of a-adrenergic receptors. 

iii. Expulsion of semen out of the urethra by rhythmic contractions of the 
bulbospongiosus and ischiocavernosus muscles. Semen expulsion is 
induced by the pudendal nerve through somatic stimulation of 
nicotinic cholinergic receptors. 

c. Orgasm—the pleasurable sensation associated with ejaculation. 
d. Detumescence—under sympathetic control (see page 509). 

2. See page 305 for the neurologic pathways that control these processes. 

3. Most of the semen volume derives from the seminal vesicles. The prostate, 
epididymis, vas deferens, and Cowper’s glands also contribute fluid. 


Classification of Ejaculatory Disorders 
1. Unsatisfactory timing of ejaculation 
a. Premature ejaculation (rapid ejaculation) 
b. Delayed ejaculation (retarded ejaculation) 
2. Unsatisfactory sensation of ejaculation 
a. Painful ejaculation 
b. Ejaculatory anhedonia 
3. Absent ejaculate (Aspermia) 
a. Retrograde ejaculation 
b. Anejaculation 
4. Low volume ejaculate 
5. Hematospermia 


Unsatisfactory Timing of Ejaculation 


Delayed (Retarded) Ejaculation 

1. Delayed ejaculation is defined as prolonged time to ejaculation despite 
desire, stimulation, and erection. 

2. Causes include psychological, medications (e.g. selective serotonin 
reuptake inhibitors, tricyclic antidepressants, alpha adrenergic blockers), 
neuropathy (e.g. from diabetes), hypogonadism, hypothyroidism, and 
Parkinson's disease. 

3. Evaluation—check a serum testosterone. When indicated, consider blood 
tests to check for diabetes or hypothyroidism. Cutaneous sensory testing of 
the penis may help detect a sensory neuropathy. 
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4. Treatment 

a. Treat the underlying cause 

i. Medication induced—switch to a different medication. If the patient 
requires an antidepressant, nefazodone, citalopram, and fluvoxamine 
are less likely to cause delayed ejaculation. 

ii. Psychologically induced—consider counselling. 

iii. Neuropathy induced—control diabetes. 

b. Pharmacological therapy—there are no FDA approved medication to 
treat delayed ejaculation; however, limited evidence suggests that 
several medications may be effective for treating delayed ejaculation, 
including yohimbine, pseudoephedrine, bethanechol, imipramine, 
oxytocin, and cabergoline. For more information on pharmacologic 
treatments (including doses) see the complete AUA guideline on 
ejaculatory disorders. 

c. Other management options include penile vibratory stimulation using a 
handheld vibrator, sensate focus therapy, or altering sexual practices to 
increase arousal (e.g. try fantasy scenarios or different sexual positions). 


Premature Ejaculation (Rapid Ejaculation) 

1. Premature ejaculation (PMEJ) is characterized by at least several months 
of persistent or episodic ejaculation that occurs prior to or within a very 
short duration (e.g. 1- 3 minutes) of vaginal penetration or other relevant 
stimulation, with no or little perceived control over ejaculation and with 
associated clinical distress, bother, or avoidance of intimacy. 

2. Etiology of PMEJ includes hyperthyroidism, congenital, anxiety, opioid 
withdrawal, depression, prostate inflammation, elevated testosterone, low 
prolactin, diabetes, vitamin D deficiency, vitamin B12 deficiency, 
traumatic sexual experiences, and Parkinson's disease. A significant 
number of men with erectile dysfunction (ED) also have PMEJ. 

3. The diagnosis of PMEJ is based on patient report. 

4. Evaluation 
a. History—include determination the following characteristics 

i. Life long or acquired? 

ii. Episode or every time? 

iii. Is it situational? Does it happen only with a specific partner? Does it 
happen during sexual interaction with a partner but not with 
masturbation? 

iv. The patient's estimate of ejaculation latency time (see below). 

v. Is there coexisting ED? 

vi. What is the degree of bother, distress, or avoidance of intimacy? 

vii.Is there a history of traumatic sexual experiences? 

viii.Other medical issues? (e.g. depression, anxiety, prostatitis, 
hyperthyroidism, diabetes, Parkinson's disease). 

ix. Has there been recent opioid withdrawal? 

b. Physical exam—include genital, endocrine and neurologic exam. 
c.Testing 

i. Laboratory tests—indicated when a patient has signs, symptoms, or 
significant risks for a causative condition. Tests may include thyroid 
function, blood sugar, testosterone, prolactin, vitamin B12, vitamin 
D, and prostatitis evaluation. 

ii. Validated questionnaires—there are several of these available. 

iii. If ED is present, an ED evaluation should performed. 
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iv. Ejaculatory latency time (ELT)—latency is the duration from the start 
of stimulation to the start of ejaculation during coital and non-coital 
sexual activities. Intravaginal ejaculatory latency time (IELT) 
specifically refers to coitus, and is defined as the duration between 
vaginal penetration and the start of intravaginal ejaculation. ELT and 
IELT can be self estimated or measured using a stopwatch (although 
self measurement tends to overestimate ELT). In clinical practice, 
self estimated measures of ELT and/or IELT are usually sufficient. 

5. Treatment 

a. In men with ED and PMEJ, treat ED first. Premature ejaculation often 
resolves after treating ED. 

b. Treat medical issues that may be causing PMEJ (e.g. prostatitis). 

c. Management options include psychological therapy, behavioral therapy, 
topical creams, and oral medications. Currently, no medication is FDA 
approved for treating premature ejaculation. 

Psychological therapies—when psychological issues appear to be 

contributing significantly to PMEJ (e.g. anxiety, depression, intimacy 

issues, relationship issues), then psychological therapy and/or couples 
therapy may be helpful. Psychological therapy is often co-administered 
with other therapies for PMEJ. 

. Behavioral therapy—these therapies have a high short-term success rate, 
but long-term success rates are poor. Combining behavioral and 
Pharmacologic treatment for PMEJ may be more effective than either 
treatment alone. 

a. Squeeze (pause-squeeze) technique—when ejaculation is imminent, the 
male stops sexual activity and squeezes the glans penis until the urge to 
ejaculate ceases. He then resumes sexual activity. 

b. Start-stop technique—penile stimulation is stopped when ejaculation is 
imminent. Stimulation is resumed when the urge to ejaculate ceases. 

c. Quiet vagina—the female stops moving when her partner approaches 
ejaculation. Movement is resumed when the urge to ejaculate ceases. 

d. Sensate focus—raising sexual self-awareness by gradually progressing 
from non-sexual touching to sexual touching to vaginal penetration. 

. Topical therapy—these therapies contain local anesthetics (such as 
lidocaine or prilocaine) in a topically applied cream or spray. They delay 
ejaculation by reducing penile sensation. Temporary penis numbness is 
common. 

a. 2.5% Prilocaine + 2.5% lidocaine (EMLA™) cream [Tubes: 5, 30 g]. 
Apply 2.5 grams of cream to the glans and shaft and cover the penis with 
acondom. After 20 to 30 minutes, remove and discard the condom, wipe 
off the cream, and then engage in sex. 

b. Penile anesthetic sprays—some of these are sprayed on the penis and 
allowed to dry (i.e. a condom is not needed for application process). 

. Oral serotonergic antidepressants—antidepressants that potentiate 
serotonin have been used off label for the management of PMEJ because 
stimulation of certain serotonin receptors tends to retard ejaculation. 
Example of antidepressants used for PMEJ include clomipramine (a 
tricyclic antidepressant) and certain selective serotonin reuptake inhibitors 
(paroxetine, sertraline, fluoxetine, citalopram, dapoxetine). 

a. Warnings regarding prescribing serotonergic antidepressants for PMEJ 
i. Serotonergic antidepressants may increase the risk of suicidal 

ideation and suicide attempts, mainly in patients age < 25 years. Use 
caution when prescribing these medications to patients with age < 25 
years, current depression, a history of suicidal ideation, or a history 
of a psychiatric disorder. 
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ii. Avoid using serotonergic antidepressants in men with a history of 
bipolar depression (because of the risk of inducing mania). 

iii. Serotonin syndrome—this potentially life threatening reaction can 
occur when taking one serotonergic medication, but it is more 
common when taking multiple serotonergic medications. Other 
serotonergic drugs include tramadol, lithium, buspirone, Saint John's 
wort, and monoamine oxidase inhibitors (MAOIs). Symptoms of 
serotonin syndrome include mental status changes, autonomic 
instability (e.g. labile blood pressure, tachycardia), neuromuscular 
symptoms (e.g. tremor, rigidity, impaired coordination), and seizures. 
Stop the offending medications immediately if serotonin syndrome is 
suspected. 

iv. Withdrawal syndrome—if daily dosing of these medications is 
suddenly stopped or reduced by a large amount, the patient can 
develop *withdrawal" symptoms that are similar to side effects that 
occur when taking the medication. Slowly tapering the dose down 
can minimize the risk of withdrawal. 

v. Fertility—selective serotonin reuptake inhibitors (SSRIs) can have 
negative impact on semen parameters. Patients trying to conceive 
should avoid SSRIs. 

b. Clomipramine has the most side effects. Paroxetine may have the fewest 
side effects, and appears to be the most effective antidepressant for 
prolonging ejaculation. Limited data suggests that citalopram may be 
the least effective for PMEJ. Daily dosing appears to delay ejaculation 
longer than on-demand dosing. 

. Ejaculation delay may start 5-10 days after initiating a serotonergic 
medication, but maximal benefit may take 2-3 weeks. In some cases, 
patients have a progressively declining response to these drugs 
(tachyphylaxis). Stopping the medication for a while, and then restarting 
it, may restore the effectiveness. 

d. Side effects—see the warnings listed above. Side effects are usually 
mild. Side effects may be more prominent when starting the medication, 
but they often improve over the next 2-3 weeks. Side effects include 
i. Clomipramine—can lower the seizure threshold. Avoid using 
clomipramine in patients at risk for seizures (e.g. history of seizures, 
alcoholic). Other side effects include dry mouth, constipation, sleep 
disturbances, nausea, fatigue, drowsiness, hot flashes, and seizures. 

i. Selective serotonin reuptake inhibitors (SSRIs)—long term use may 
cause weight gain and increase the risk of diabetes. Other side effects 
include nausea, diarrhea, anorexia, tremor, palpitations, nervousness, 
sleep disturbances, yawning, dizziness, headaches, fatigue, sweating, 
decreased libido, erectile dysfunction, and dry mouth. 

10. Oral dapoxetine—this SSRI is approved for treating PMEJ in Europe, but 
it is not available in the USA. It is rapidly acting and has a short half life, 
so it is well suited for on-demand dosing. On demand dapoxetine 30 or 60 
mg po 1-2 hours before sexual activity improves ejaculation latency time. 
So far, it does not appear to be associated with suicidal ideation, suicide 
attempts, or withdrawal syndrome. 

. Oral immediate release tramadol 
a. Tramadol is an analgesic agent that activates opioid receptors and 

potentiates serotonin activity. It can be used on-demand to treat PMEJ. 
b. Side effects—the FDA has issued a warning about the risk of addiction 
to tramadol and the rare risk of life threatening respiratory suppression. 
Rare episodes of hypotension and serotonin syndrome have also 
occurred. Other side effects include nausea, constipation, dizziness, 
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headaches, somnolence, itching, sweating, and dry mouth. Avoid using 
tramadol in patients with any of the following characteristics: acute or 
chronic pulmonary disease (e.g. severe asthma, obstructive pulmonary 
disease), suicidal, addiction prone, dehydrated, prone to low blood 
pressure, or using other serotonergic drugs (such as SSRIs or MAOIs). 

12. Oral alpha adrenergic antagonists— data are of limited quality, but some 
evidence suggests that these agents may delay ejaculation. However, they 
may also cause retrograde ejaculation or anejaculation. For details on these 
agents and their side effects, see page 315. 

13. Oral phosphodiesterase type 5 inhibitors (PDE5Is)—these medications can 
delay ejaculation in men with and without ED. Some data indicates that a 
combination of SSRI and PDESI is more effective for treating PMEJ than 
either medication alone. Caution is advised when prescribing PDESIs with 
alpha adrenergic antagonists because of the risk of hypotension. 


Oral Therapy For Premature Ejaculation 
(Based on the 2020 AUA Guideline) 


Daily Oral Dose 
Medication] ve у On Demand 


(US Brand Name) Oral Dose 

Clomipramine : 25-50 mg po 4-24 
air ur. im 

Sertraline Tabs: - - 
(Zoloft?) 25, 50, 100 m 


Paroxetine Tabs: 20 mg po 3-4 
(Paxil®) hours before sex 


10, 20, 40 mg 


20-100 mg po 2-8 
hours before sex 


Second Line 


IR = immediate release, ER = extended release, US = United States 

* At least one week must pass before each dose increase. The maximum daily dose is 
200 mg/day. 

° Several weeks must pass before each dose increase. 

T At least 1 week must pass before each increase in dose. If needed, the dose may be 
increased in increments of 10 mg to a maximum of 60 mg/day. 

{ These drugs are not FDA approved for the treatment of premature ejaculation. 

§These alpha adrenergic agonists may cause retrograde ejaculation or anejaculation. 

** These tabs may be broken to obtain a dose lower than the dose of the entire tablet. 


548 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Unsatisfactory Sensation of Ejaculation 


Painful Ejaculation 
1. Compiainis often consist of perineal, scrotal, or testicular pain during ог 
shortly after ejaculation. 
2. Etiology 
a. Infection/inflammatory-orchitis, epididymitis, prostatitis, urethritis, etc. 
b. Urethral stricture 
c. Obstruction of the vas 
i. After vas ligation—e.g. after vasectomy or radical prostatectomy. 
ii. After hernia repair—may cause scarring and/or kinking of the vas. 
d. Ejaculatory duct obstruction—page 568. 
e. Seminal vesicle calculi—page 568. 
f. Pelvic radiation 
g. Psychological 

. Evaluation 

a. History and physical exam (including exam of the genitals and prostate). 

b. Check for prostatitis 

c. Urinalysis 

d. Consider testing for sexually transmitted diseases. 

e. After inflammatory/infectious causes have been adequately treated, 

consider obtaining a PSA in patients at risk for prostate cancer. 

f. Consider transrectal ultrasound to check for ejaculatory duct obstruction 

and seminal vesicle calculi. 

g. Consider cystoscopy to check for urethral stricture. 

Treatment 

a. Treat potential inflammatory, infectious, and obstructive causes. 

i. Treatment of ejaculatory duct obstruction—see page 568. 
ii. Treatment of seminal vesicle calculi—see page 568. 

b. Non-steroidal inflammatory drugs (NSAIDs) may help decrease 
discomfort. Other therapies that may decrease discomfort include 
a-blockers, muscle relaxants, pelvic floor exercises, acupuncture, and 
counselling. 

. After radical prostatectomy, pain with ejaculation usually resolves 12-18 
months postoperatively without treatment. 

d. When hernia repair appears to be the cause, pain relief may be achieved 

by surgical exploration with untethering of the vas and excision of the 
ilioinguinal nerve. 
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Ejaculatory Anhedonia 
1. Ejaculatory anhedonia is normal ejaculation without pleasure or orgasm. 
2. Possible causes include 
a. Diminished libido 
b. Hormonal or metabolic imbalances (e.g. pituitary, thyroid, or testicular) 
c. Psychological 
d. Medications 
3. Work up 
a. History and physical exam (including stigmata of hypogonadism and 
prolactin elevation). 
b. Consider obtaining serum testosterone, prolactin, and thyroid function 
tests. If testosterone is abnormal, consider obtaining LH and FSH. 
4. Treatment—consists primarily of treating any underlying disorder. 
Consider counselling if a psychological cause is likely. 
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Absent Ejaculate (Aspermia) 


General Information 
1, Aspermia is when there is no semen expelled from the penis. 
2. Aspermia may be caused by 
2. Anejaculation—failure of emission or failure of the rhythmic 
contractions of the bulbospongiosus and ischiocavernosus muscle. 
b. Total retrograde ejaculation—all of the semen goes into the bladder and 
not out through the penile meatus. 
c. Obstruction 
i. Ejaculatory duct obstruction (see page 568) 
ii. Urethral obstruction distal to the ejaculatory ducts (e.g. stricture) 
d. Hypogonadism—severe hypogonadism may result in minimal semen 
fluid production. If no semen is produced, then nothing will be expelled 
during ejaculation. 


Evaluation of Aspermia (including Retrograde Ejaculation & Anejaculation) 

1. History and physical exam— Check for medications that may interfere 
with ejaculation. Inquire about history of diabetes, neurologic disorders 
(including neuropathy), urethral stricture, urologic surgery, and surgeries 
that predispose to pelvic nerve injury (colorectal surgery, abdominal 
vascular surgery), and endocrine disorders (e.g. hypogonadism, 
hypothyroidism). 

2. When indicated, consider checking serum testosterone, and blood tests to 
check for diabetes and/or hypothyroidism. Cutaneous sensory testing of 
the penis may help detect a sensory neuropathy. 

3. For additional evaluation, see Work Up of Male Infertility, page 580. 


Anejaculation 
1. Anejaculation is failure of emission or failure of the rhythmic contractions 
of the bulbospongiosus and ischiocavernosus muscle. 
2. Causes 
a. Medications 
i. o-antagonists—tamsulosin, terazosin, doxazosin, alfuzosin, etc. 
ii. Beta blockers 
iii. Antidepressants—SSRIs, MAOIS, tricyclics such as clomipramine. 
iv. Benzodiazepines 
v. Antipsychotics (o.-antagonist activity) —chlorpromazine, haloperidol 
vi. Aminocaproic acid (Amicar®) 
b. Diabetes mellitus—autonomic and somatic neuropathy may impair 
pathways responsible for erection, emission, and ejaculation. 
c. Sympathetic nerve injury—retroperitoneal lymph node dissection, 
spinal cord injury, colorectal surgery, abdominal vascular surgery, etc. 
d. Surgical disruption of ejaculatory organs—e.g. radical prostatectomy. 
3. Evaluation—see Evaluation of Aspermia above. 
4. Treatment 
a. If caused by a medication, consider switching to a different medication. 
b. If caused by urethral obstruction, relieve the obstruction. 
c. Control diabetes. 
d. If the above do not resolve the problem, consider either of the following. 
i Alpha agonist—see Retrograde Ejaculation Treatment, page 550 for 
dosage and warnings. Alpha agonists may convert anejaculation to 
retrograde ejaculation, which allows sperm retrieval from the bladder. 
ii. Penile vibratory stimulation or electroejaculation—see page 575. 
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Retrograde Ejaculation 


1. 
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Defined as partial or complete ejaculation of the semen into the bladder. It 
is usually caused by failure of the bladder neck to contract adequately. This 
may result in either low volume ejaculate or absent ejaculate. 
Causes 
a. Medications 
i o-antagonists—tamsulosin, terazosin, doxazosin, alfuzosin, etc. 
ii. Ganglion blockers—methyldopa, guanethidine, reserpine. 
iii. Antipsychotics (a-antagonist activity)—chlorpromazine, haloperidol 
b. History of partial prostate resection/ablation (e.g. TURP, TUIP, TUNA). 
Diabetes mellitus—autonomic neuropathy may impair the sympathetic 
pathways responsible for bladder neck contraction. 
d. Sympathetic nerve injury—retroperitoneal lymph node dissection, 
spinal cord injury, colorectal surgery, abdominal vascular surgery, etc. 
e. Urethral obstruction (e.g. stricture, ectopic ureterocele) 
f. Endocrine disorders (hypogonadism, hypothyroidism) 


о 


. Diagnosis—requires post-ejaculate urinalysis. See page 561 for details. 


For additional evaluation, see Evaluation of Aspermia on page 549. 


. Treatment 


a. If caused by a medication, consider switching to a different medication. 
b. If caused by urethral obstruction, relieve the obstruction. 

c. Control diabetes. 

d. If the above do not resolve the problem, an a-agonist may be tried. 

i o-agonists may cause hypertension, cardiac arrhythmias, and urinary 
retention. They must be used with extreme caution in patients with 
cardiovascular disease. 

ii. a-agonists are not FDA approved for ejaculatory disorders. 

iii. Contraindications to o--agonists—do not use alpha agonists in 
patients with narrow angle glaucoma, severe or uncontrolled 
hypertension, cardiovascular disease (e.g. coronary artery disease, 
angina, congestive heart failure, arrhythmia, recent myocardial 
infarction), urinary retention, diabetes mellitus, hyperthyroidism, 
taking thyroid replacement, taking monoamine oxidase inhibitor (or 
within 14 days of stopping one), or seizures. 

iv.Doses 

* Pseudoephedrine—60 mg po q day to QID [Tabs: 30, 60 mg]; 
extended release 120 mg po BID [Tabs: 120 mg]; extended release 
240 mg po q day [Tabs: 240 mg]. 

* Imipramine 25 mg po BID [Tabs: 10, 25, 50 mg] 

* Ephedrine sulfate 50 mg po QID [Caps: 25, 50 mg] 

• Phenylpropanolamine 25-75 mg po BID—no longer available in ће 
United States. The FDA removed it from the market because of the 
risk of hemorrhagic stroke. 

v. For the treatment of retrograde ejaculation, the effectiveness of an 
a-agonist tends to decrease as the duration of therapy increases. 

e. If retrograde ejaculation is contributing to infertility, then sperm can be 

retrieved from the bladder after ejaculation (see page 574). 
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Low Volume Ejaculate 

1. Usually defined as semen volume « 1.5 ml. 

2. Causes 
a. Incomplete semen collection—the most common cause. 
b. Ejaculation within 48 hours of collection—abstinence for > 48 hours 

before collection is required for an adequate semen sample. 

c. Retrograde ejaculation or anejaculation 
d. Hypogonadism 
e. Finasteride, dutasteride, and other androgen inhibitors 
f. Urethral stricture—may prevent expulsion of semen from the urethra. 
g. Ejaculatory duct obstruction 
h. Congenital bilateral absence of the vas deferens (CBAVD) 

3. Work up—see Work Up of Male Infertility Part 1, page 580. 


Hematospermia 

1. Hematospermia is blood in the ejaculate. 

2. Hematospermia is almost always benign and self-limiting. The risk of 
malignancy in men presenting with hematospermia is approximately 1.496 
in men < 40 year of age and 6.2% in men > 40 years of age. 

Etiology 

a. Inflammation/infection— prostatitis, urethritis, orchitis, etc. 

b. Calculi—e.g. stones in the seminal vesicle, prostate, bladder, or urethra. 

c. Trauma to perineum, prostate, or genitals—e.g. cycling, constipation. 

d. Obstruction—e.g. urethral stricture, ejaculatory duct obstruction. 

e. Cysts—cysts of the seminal vesicle, ejaculatory duct, prostate, or utricle. 

f. Tumor—e.g. prostate, seminal vesicle, epididymis, or testicular tumors. 

g. Vascular abnormalities—e.g. arteriovenous malformation or varices. 

В. Iatrogenic—after prostate biopsy, vasectomy, TURP, etc. 

i. Uncontrolled hypertension 

. Evaluation—in most cases a limited evaluation is sufficient. 

a. History and physical examination (especially blood pressure, genital 
exam, and prostate exam). 

b. Urinalysis. 

c. When indicated, test for sexually transmitted diseases and for 
tuberculosis. 

d. Evaluate for prostatitis. 

e. In men age > 40 years, obtain a PSA. 

f. If indicated, check a coagulation profile and platelet count. 

. If hematospermia is persistent, particularly severe, occurs in a patient at 
risk for a relevant malignancy, or is associated with signs and symptoms of 
a relevant condition (e.g. malignancy, arteriovenous malformation), then 
consider performing transrectal ultrasound, semen culture, cystoscopy, and 
pelvic/endorectal MRI with gadolinium. 

. Treatment—in most cases, hematospermia resolves spontaneously and no 
intervention is required. 

a. When indicated, treat the underlying abnormality. 

b. Cysts of the genital glands or ducts may be aspirated. When a cyst is 
near the urethra, transurethral unroofing may be attempted. 

c. Cases of severe intractable hematospermia may be treated by either 
embolization or excision of the bleeding structure (e.g. seminal 
vesiculectomy, excision of embryologic remnants). 
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MALE INFERTILITY 


Normal Reproductive Physiology 
1. Spermatogenesis—transformation of germ cells into spermatozoa. 
a. The terms sperm and spermatozoa are interchangeable. 
b. Spermatogenesis occurs in the seminiferous tubules of the testicles and 
takes 74 days to complete. 
c. Spermatogenesis consists of 3 steps (2n = diploid; 1n = haploid) 
© Mitosis: converts spermatogonia (2n) to spermatocytes (2n). 
© Meiosis: consists of two sub-steps: 
e 1 meiotic division: 
primary spermatocytes (2n) — secondary spermatocytes (2n) 
• 214 meiotic division: 
secondary spermatocytes (2n) — spermatids (1n) 
G Spermiogenesis: converts spermatids (1n) to spermatozoa (1n). 
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d. Spermatogenesis requires 
i. Follicle stimulating hormone (FSH)— stimulates Sertoli cells to 

maintain normal spermatogenesis. 

ii. High intraluminai testosterone ievei in the seminiferous tubules 
(circulating testosterone level is less important). 

iii. Sertoli cells—Sertoli cells support spermatogenesis. Tight junctions 
between Sertoli cells form the blood-testis barrier and separate the 
basal compartment from the adluminal compartment. The 
blood-testis barrier isolates the tubular environment and protects the 
haploid (*non-self") germ cells from the immune system. 

iv. Testis temperature approximately 34?C— this temperature, which is 
lower than the core body temperature of 37°C, is achieved by 
locating the testes outside the abdomen and in the scrotum. 

. As spermatogenesis progresses, germ cells move from the basal 
compartment to the adluminal compartment. When spermatogenesis is 
complete, spermatozoa are shed into the lumen and transported toward 
the caput (head) of the epididymis. 

. Sperm maturation—as spermatozoa travel through the epididymis, they 
acquire motility and the capacity to fertilize (a process called maturation). 
When sperm reach the cauda (tail) of the epididymis, maturation is 
complete. The epididymis is the most proximal location where one finds 
sperm with motility and the capacity to fertilize. 

. Sperm storage—mature sperm are stored in the cauda (tail) of the 

epididymis until ejaculation. 

Ejaculation—see Physiology of Ejaculation, page 543. 

Capacitation—although sperm in the tail of the epididymis have the 

capacity to fertilize, their activity is inhibited by factors in the male genital 

tract. Capacitation is activation of the sperm 5 fertilizing capacity and it 
occurs in the female genital tract (uterus or fallopian tube). 

. Hyperactivation (hyperactivated motility)—hyperactivation is triggered by 

capacitation and results in a sudden increase in sperm motility. Thus, the 

greatest sperm motility occurs in the female genital tract. 

Acrosome reaction—when a sperm reaches the ovum, the sperm head 

releases enzymes that clear a path through the outer layers of the ovum. 

This allows the sperm to enter the ovum and fertilize it. 

Fertilization—fusion of gametes. During the normal reproductive process, 

fertilization occurs in the fallopian tube. 

. Zona reaction—upon fertilization, this reaction makes the zona pellucida 
impermeable to other sperm, so sperm can no longer enter the ovum. 

10. Implantation—after being transported from the fallopian tube, the 

fertilized egg implants onto the endometrium of the uterus. 


General Information About Infertility 
1. Infertility is usually defined as the inability of a couple to achieve 
pregnancy after one year of regular unprotected intercourse. 
2. Primary infertility affects approximately 15% of all couples. 
3. Male factor infertility is present in 50% of infertile couples. 
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of infertile couples 
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4. Male risk factors for infertility—See page 556. 
5. Female risk factors for infertility 
a. One of the most important risk factors for female infertility is age 
greater than 35 years (fertility declines after age 35 and is limited after 
age 40). As maternal age increases, fertility declines, the chance of 
retrieving oocytes declines, and the pregnancy rate with ICSI declines. 
b. Other risks factors—endometriosis, pelvic inflammatory disease, tubal 
ligation, polycystic ovarian syndrome, etc. 
6. The most common cause of male infertility is a varicocele. 
7. Advanced paternal age (e.g. > 40 years) increases the risk of genetic 
mutations, birth defects, and genetic diseases in the offspring. 
8. The most common cause of low ejaculate volume is incomplete collection. 
9. If cancer patients are interested in having children in the future, they are 
encouraged to cryopreserve sperm before beginning cancer therapy. 


Classification of Male Infertility 
1. Primary or secondary 
a. Primary—the man was never fertile. 
b. Secondary—the man was fertile, but became infertile. 
2. Location of the abnormality 
а. Pre-testicular (hypogonadotropic hypogonadism)—see page 565. 
b. Testicular (abnormal testis)—see page 566. 
c. Post-testicular (impaired delivery of sperm from the testis to the female) 
i. Obstruction or agenesis of the genital ducts—see page 568. 
ii. Ejaculatory disorders—see Ejaculatory Disorders, page 543. 
iii. Improper placement of semen into the vaginal vault—causes include 
penile curvature, hypospadias, and improper coital technique. 
3. Sperm parameters 
a. Normospermia—normal semen parameters. 
b. Azoospermia—no sperm in the ejaculate (must be confirmed by 
examining 2 centrifuged semen samples). See Azoospermia below. 
c. Oligospermia—sperm concentration « 15 million/ml. 
d. Asthenospermia—impaired sperm motility (« 4096 of sperm are motile). 
е. Teratospermia—abnormal sperm morphology (< 4% normal forms). 
f. Aspermia—no ejaculate (semen volume — 0 ml). 
4. Obstructive or non-obstructive 
a. Obstructive—partial or complete obstruction of the genitourinary tract. 
b. Non-obstructive—all portions of the genitourinary tract are patent. 


Azoospermia 

1. Azoospermia is absence of sperm in the ejaculate, whereas aspermia is 
absence of the ejaculate (semen volume — 0 ml, see page 549). 

2. Diagnosis—centrifuge two separate semen specimens at maximum speed 
(preferably at > 3000g) for 15 minutes. The 2 pellets produced by 
centrifugation are examined under a microscope at x400 magnification. 
Azoospermia is present when there are no sperm in either pellet. 

3. Causes of azoospermia 
a. Pre-testicular—see page 565. These disorders rarely cause azoospermia. 
b. Testicular—see page 566. 

c. Post-testicular—see page 568 and page 543. 

4. Pre-testicular and post-testicular causes of azoospermia can often be 
corrected. Testicular causes are usually irreversible (although azoospermia 
from a varicocele can sometimes be corrected). 

5. Azoospermia is often classified as obstructive (ductal defect) or 
non-obstructive (testicular defect). 
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6. Obstructive azoospermia (OA) 

a. Risk factors—inguinal surgery, prolonged catheterization, sexually 
transmitted diseases, genitourinary infections, prostatitis, urethral 
instrumentation, cystic fibrosis, and congenitai absence of the vas. 

b. Physical findings—normal size testis. Absent vasa, epididymal 
induration, or inguinal scars may be identified. 

c. Common causes—ejaculatory duct obstruction, congenital bilateral 
absence of the vas deferens (CBAVD), and cystic fibrosis. 

d. In azoospermic men with normal testis size, palpable vasa, and low 
volume ejaculate, obtain a transrectal ultrasound. These men probably 
have ejaculatory duct obstruction. 

e. Treatment options for OA include sperm retrieval (from the epididymis 
or testis) or surgical correction of the obstruction. 

. Non-obstructive azoospermia (NOA) 

a. Risk factors—gonadotoxin exposure, cryptorchidism, testicular torsion, 
and post-puberty mumps orchitis. 

b. Physical findings—atrophic testes and normal vasa. 

c. Common causes—maturation arrest, hypospermatogenesis, Sertoli only 
syndrome, Klinefelter's syndrome, and Y chromosome microdeletion. 

d. Patients with NOA should undergo karyotype and testing for Y 

chromosome microdeletions. Also, inform them that they may have 

chromosomal abnormalities that can be transmitted to their children. 
. In men with NOA, sperm can be retrieved from the testicle in 
approximately 50% of cases. 
In men with NOA and a varicocele, case reports describe varicocele 
repair generating sperm in the ejaculate (obviating the need for invasive 
sperm retrieval). However, there is no definitive evidence supporting the 
routine use of varicocele repair for NOA in couples undergoing artificial 
reproductive technology. 
Infertility in men with NOA is usually treated with sperm retrieval and 
vitro fertilization. Microdissection testicular sperm extraction (mTESE) 
is the preferred method of sperm retrieval in men with NOA. 
. OA is present in 9696 of men with FSH « 7.6 and mean testis longitudinal 

axis (average of both testicles) > 4.6 cm, whereas NOA is present in 89% 

of men with FSH > 7.6 and mean testis longitudinal axis < 4.6 cm. 


~ 


о 


m 


"m 


ос 


Etiology and Risk Factors for Infertility 


Conditions That May Cause Male Infertility 
1. Patient age—advanced paternal age increases the chance of infertility. 
2. Varicocele—see page 567. 
3. Ejaculatory disorders—see page 543. 
4. Recent febrile illness—may impair spermatogenesis for up to 3 months. 
5. History of genital infections—examples include: 
a. Prostatitis 
b. Bacterial epididymitis or orchitis 
c. Post-puberty mumps orchitis—mumps orchitis does not affect fertility 
when contracted before puberty. If contracted after puberty, mumps 
orchitis can cause infertility by damaging the seminiferous tubules 
(impairs spermatogenesis) and the Leydig cells (causes testosterone 
deficiency). Orchitis usually develops a few days after the parotitis. 
Mumps and mumps orchitis are prevented by the mumps vaccine. 
6. Cryptorchidism—oligospermia occurs in 25% of men with unilateral 
cryptorchidism and in 50% of men with bilateral cryptorchidism. The 
higher the cryptorchid testis, the more severe the testicular dysfunction. 
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7. Hormonal disorders 
a. Hypogonadotropic hypogonadism—see page 538 and page 565. 

b. Hypergonadotropic hypogonadism—see page 538 and page 566. 

8. Genetic abnormalities—see page 558. 

9. Thyroid disorders—hyperthyroidism can cause pituitary abnormalities, 
testicular abnormalities, and elevated estradiol. Hypothyroidism can 
increase prolactin. 

10. Cirrhosis 

11. Diabetes mellitus—autonomic neuropathy can cause anejaculation, 
retrograde ejaculation, and erectile dysfunction. Vascular insufficiency 
may also contribute to erectile dysfunction. 

12. Young's syndrome—thick epididymal secretions cause obstructive 
azoospermia. Bronchiectasis, sinusitis, and normal vasa are present. 

13. Congenital bilateral absence of the vas deferens (CBAVD)—obstructive 
azoospermia from congenital bilateral agenesis of the vas. Lung and 
pancreatic disease are absent. For genetic aspects of cystic fibrosis and 
CBAVD, see Genetic Abnormalities, CFTR Mutation, page 558. 

14. Cystic fibrosis—obstructive azoospermia from congenital bilateral 
agenesis of the vas. Bronchiectasis, sinusitis, and pancreatic disease are 
present. For genetic aspects of cystic fibrosis and CBAVD, see Genetic 
Abnormalities, CFTR Mutation, page 558. 

15. Immotile cilia syndrome—there are several variants of this syndrome, but 
the most well known is Kartagener's syndrome. 

16. Kartagener's syndrome—bronchiectasis, sinusitis, situs inversus, and 
immotile spermatozoa with a normal sperm concentration. The diagnosis 
can be confirmed by electron microscopy of the axoneme. 


Normal but obstructed by secretions 
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Gonadotoxins 
1. Pharmacologic and therapeutic agents 

a. Antibiotics—nitrofurantoin, ofloxacin, tetracycline (can lower 
testosterone by 20%), erythromycin. 

b. Drugs of abuse—cigarettes, marijuana, alcohol, steroids, opiates, heroin, 
methadone, cocaine. 

c. Other drugs—finasteride, cimetidine, spironolactone, allopurinol, 
dilantin, tricyclic antidepressants (increase prolactin), colchicine, 
androgens, sulfasalazine. 

d. Chemotherapy (often has a dose dependant effect)—nitrogen mustards, 
cyclophosphamide, and chlorambucil are particularly damaging. 

e. Radiation to the genitals 

2. Occupational or environmental agents 
a. Heavy metals—lead, mercury, cadmium, boron, and boric acid. 
b. Agricultural chemicals—DDT, DBCP, methyl chloride, etc. 
c. Hyperthermia—hot tub, sauna, warm baths. 
d. Cigarette smoke 
. Biological or physiological agents 
a. Genital infection/inflammation—tuberculosis, epididymo-orchitis, etc. 
b. Genital ischemia—torsion, trauma. 
c. Hyperthermia—fever, varicocele. 
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Genetic Abnormalities 

1. The three most common genetic causes of male infertility are 
a. Mutations of the cystic fibrosis transmembrane conductance regulator 

(CFTR) gene. 
b. Y chromosome microdeletions. 
c. Karyotype (chromosomal) abnormalities. 
2. CFTR mutation—this causes agenesis of the vas. 
a. CFTR is located on chromosome 7. 
b. CFTR testing should include assessment for point mutations and for the 
presence of the 5T allele. 

. Cystic fibrosis (CF), CBAVD, and unilateral absence of the vas may be 

associated with CFTR mutations. 

CF—almost all men have a CFTR mutation and absent vasa bilaterally. 

CBAVD—approximately 70% have a known CFTR mutation. 

Unilateral absence of the vas—rarely have a CFTR mutation. 

. Men with a CFTR mutation rarely have renal agenesis (see page 570). 

. Since there may be CFTR mutations that we cannot detect yet, it is best 
to assume that men with CBAVD have a CFTR mutation and may be 
carriers for cystic fibrosis. 

. Y chromosome microdeletions—these cause impaired spermatogenesis. 

a. A lower sperm count correlates with a higher rate of Y chromosome 
microdeletions. 

b. Most microdeletions occur in the AZF regions on the long arm of the Y 
chromosome (1411). The AZF regions (AZFa, AZFb, and AZFc) contain 
genes that are necessary for normal spermatogenesis. The DAZ gene is 
an example of a gene in the AZFc region that is necessary for normal 
fertility. (AZF = AZoospermia Factor, DAZ = Deleted in AZoospermia) 

c. Testicular sperm extraction is successful in 50-75% of men with an 

AZFc deletion, but И is almost never successful in men with an AZFa or 

AZFb deletion. Thus, sperm extraction is not recommended for men with 

an AZFa or AZFb deletion. 

Y microdeletion does not always result in infertility. 

e. Ifa man has a Y chromosome microdeletion, all of his sons will inherit 

the abnormality; therefore, the sons may be infertile. It is unclear if the 

Y microdeletion can cause additional health problems. 

The assay for Y chromosome microdeletions does not necessarily detect 

all Y chromosome abnormalities. If a genetic defect is suspected, the 

patient should be offered genetic counseling. 

g. Testing for Y chromosome microdeletions is recommended in men with 
<5 million sperm/ml. 

4. Karyotype abnormalities—these cause impaired testicular function. 

a. The most common karyotype 
(chromosomal) abnormality 
in infertile men is 
Klinefelter s syndrome, 
which accounts for 66% of 
chromosomal abnormalities 
(see page 566). 

b. A lower sperm count 
correlates with a higher rate 
of karyotype abnormalities. 

c. Karyotype is recommended in men with < 5 million sperm/ml. 
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Frequency of Genetic Abnormalities 
in Infertile Men 


Karyotype | Y Deletion 
Concentration| Abnormal | Present 


10-15% 8-12% 


Azoospermia 


Oligospermia 


Normospermia 
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5. Patients with a known or suspected genetic defect should be warned that 

they might transmit genetic abnormalities to their children. 

a. Men with non-obstructive azoospermia or severe oligospermia should 
be informed that they might have a chromosomal abnormality. 

b. Men with CBAVD should be informed that they probably have a CFTR 
mutation; therefore, they may be carriers of cystic fibrosis. 

c. All patients with a known or suspected genetic abnormality should be 
offered genetic counseling. 


Work Up 
1. For a male-female couple, the male and female should be evaluated for 
infertility simultaneously. 
2. Indications for evaluation of a male-female couple 

a. Female partner age < 35—evaluation is initiated if the couple does not 

achieve pregnancy after 1 year of regular unprotected intercourse. 

b. Female partner age > 35—evaluation is initiated if the couple does not 

achieve pregnancy after 6 months of regular unprotected intercourse. 

c. The evaluation of the couple can be conducted earlier if 

i. The male partner has risk factors for infertility, or 
ii. The female partner has risk factors for infertility, or 
iii. The couple questions their fertility. 
3. Indications for evaluation of a male without a female partner 
a. The male questions his fertility 
b. The male has risk factors for infertility 
4, History 

a. Prior evaluation or treatment for infertility. 

b. Duration of infertility—how long have they been trying to conceive? 

c. Did the male get someone pregnant before? Has the female partner ever 

been pregnant? Has the female partner had a miscarriage? 

d. Coital timing, frequency, lubrication, etc. 

e. Febrile illness within 1-3 months or recent stressful condition. 

f. Genitourinary infections—sexually transmitted diseases (STDs), 

post-puberty mumps orchitis, epididymitis, orchitis, prostatitis, etc. 

g. Sexual history—STDs, erections, ejaculation, libido, orgasm, etc. 

h. Hormone related symptoms—gynecomastia, galactorrhea, hot flashes, 

loss of libido, loss of facial and body hair, etc. 

i. Age of puberty—precocious puberty may indicate adrenogenital 

syndrome; delayed puberty may indicate Klinefelter’s or hypogonadism. 

j. Cryptorchidism or testicular torsion 

k. Trauma to the genitals, pelvis, or perineum. 

1. Current medical illness—diabetes mellitus, cystic fibrosis, etc. 

m.Recurrent upper respiratory or sinus infections—as with Kartagener's 

syndrome, Young's syndrome, and cystic fibrosis. 

n. Prior surgery—vasectomy, vasectomy reversal, inguinal hernia repair, 
orchiectomy, orchiopexy, prostate surgery, RPLND, etc. 
Hyperthermia—febrile illness, sauna, hot tub, warm baths. 
Gonadotoxin exposure—radiation, chemotherapy, pesticides, etc. 
Medications— prescription and non-prescription. 

Social history—tobacco, drug abuse, occupational exposures. 
Family history 

Other—chronic headaches (pituitary tumor), anosmia (Kallmann's 
syndrome), symptoms of thyroid disorder. 
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5. Physical Examination 
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Genitals— Tanner stage, penis, meatus location, testis size and location, 
presence and consistency of vasa and epididymis, presence of 
varicocele, etc. Seminiferous tubules comprise most of the testis volume; 
thus, damage to the tubules can cause atrophy of the testicles. 


. Prostate—especially signs of prostatitis. 

. Secondary sexual characteristics 

. Evidence of endocrine dysfunction—gynecomastia, galactorrhea, etc. 
. Neurologic—visual fields, anal sphincter tone, neuropathy, etc. 

` General—abnormal skin pigmentation (may be related to adrenal 


disease), thyroid exam, abdominal exam (especially liver), etc. 


. Semen Analysis 
a. 


Proper collection 

i. Obtain semen at least 3 months after a febrile illness or extreme 
physical stress. 

ii. Obtain 1 semen analysis. If it is abnormal, then obtain at least 1 
additional semen analyses. If semen parameters vary considerably 
between specimens, consider obtaining additional specimens. 

iii. Masturbation is the preferred method for obtaining sperm. For 
specimens obtained by intercourse, a special collection condom must 
be used to prevent damage to the sperm. Avoid lubricants. 

iv. Ensure complete collection of the ejaculate. 

v. Abstinence of 48 hours but < 7 days before ejaculation. 

vi. Avoid gonadotoxins, especially alcohol. 

vii.Once the specimen is obtained, store it at body temperature (by 
keeping it in a pocket close to the body) and analyze it within 1 hour. 


. Liquefaction—normal semen liquefies at room temperature within 60 


minutes. Semen parameters are usually measured after liquefaction. 


. White blood cells (WBCs)—elevated WBCs (leukocytes) in the semen 


implies the presence of a genitourinary infection. Some labs report the 
presence of round cells, which could be either WBCs or precursors to 
spermatozoa (i.e. germ cells such as spermatids or spermatocytes). If the 
semen analysis shows > 1 million/ml rounds cells, special staining 
should be performed to determine if the cells are WBCs or germ cells. 
Sperm agglutination—trefers to sperm that are stuck or bound together. 
Sperm agglutination may indicate the presence of antisperm antibodies. 


. Men may be infertile when their semen parameters are normal and men 


may be fertile when their semen parameters are abnormal. The reference 
limits shown below are generally considered to be “normal.” There is no 
single semen abnormality that reliably diagnoses infertility. Impaired 
fertility is more likely with a greater number semen abnormalities. 
Semen Analysis Reference Values (WHO 2010) 
Parameter Reference 
Ejaculate Volume (ml) 


Progressively motile 
Normal Morphology 
Leukocytes (million/ml) 
Immunobead Test or MAR test 
(% motile sperm bound to particles) 
Vitality (% alive) 

Fructose content (umol/ejaculate) 
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7. Endocrine evaluation 

2. Endocrine evaluation is indicated when any of the following are present. 

i. Abnormal semen analysis (especially when sperm concentration is 
less than 10 million/ml). 

ii. Impaired sexual function (e.g. erectile dysfunction, decreased libido). 

iii. Other findings that suggest an endocrinopathy. 

b. Hormone profiles should be drawn in the morning (between 7 AM and 
11 AM). The AUA recommends using the LCMS assay to measure total 
testosterone because it is the most accurate. Fasting testosterone may be 
more accurate, but the AUA guideline indicates that fasting is optional. 

c. The minimum endocrine evaluation is morning serum total testosterone 
and follicle stimulating hormone (FSH). If the testosterone is low, obtain 
a repeat total testosterone, free or bioavailable testosterone, prolactin, 
estradiol, and luteinizing hormone (LH). 

d. An elevated FSH suggests that spermatogenesis is impaired, but 
spermatogenesis is often impaired even when FSH is within the upper 
portion of the “normal” range. Primary testicular failure is usually 
present when FSH is > 2 times normal. 

e. Men with non-obstructive infertility have a higher risk of hypogonadism 
than the general population. 

8. Post-ejaculation urinalysis 

a. Indicated if a properly collected semen analysis shows a semen volume 
< 1.5 ml in the absence of hypogonadism and CBAVD. 

b. Centrifuge the urine for 10 minutes at a minimum of 300g. Then, 
examine the pellet under the microscope at x 400 magnification. 

c. In men with azoospermia or aspermia, the presence of any sperm on 
post-ejaculation urinalysis suggests retrograde ejaculation. 

d. In men with low ejaculate volume and oligospermia, the presence of a 
significant number of sperm on post-ejaculation urinalysis suggests 
retrograde ejaculation. 

9. Scrotal ultrasound 

a. Scrotal ultrasound is indicated when the scrotal examination is 
inadequate, ambiguous, or suspicious (e.g. vas and testis obscured by a 
hydrocele). Scrotal ultrasound should not be used to screen for non- 
palpable varicoceles (these varicoceles do not impair fertility). 

b. Screening for testis cancer—men with infertility have a higher risk of 
testicular cancer. The 2021 EAU guideline recommends performing 
scrotal ultrasound in all infertile males. However, this screening 
increases the chance of detecting and treating indeterminate testis 
lesions. When serum testicular tumor markers are normal, intratesticular 
lesions < 5 mm in maximum dimension are likely to be benign; 
therefore, the EAU recommends monitoring these lesions with serial 
testis exams and serial scrotal ultrasounds. Lesions larger than 5 mm 
may be considered for testis sparing excision (page 142) or radical 
orchiectomy. If testicular microlithiasis (without intratesticular mass) is 
discovered in an infertile male, the patient should be monitored with 
serial testicle exams and possibly serial scrotal ultrasound (see Testicular 
Microlithiasis on page 133). 

10. Transrectal ultrasound (TRUS) 

a. TRUS is indicated in infertile men with low sperm count (azoospermia 
or oligospermia), low volume ejaculate, and palpable vasa. 

b. Abnormal TRUS findings that suggest ejaculatory duct obstruction 
1. Seminal vesicle diameter > 15 mm in the anterior-posterior direction. 
ii. Dilated ejaculatory ducts (especially > 2.3 mm in diameter). 

iii. Calcifications in the ejaculatory duct. 
iv. Midline cystic structure(s) in the prostate. 


562 


POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


11. Genetic screening 


a. 


b. 


c. 


All patients with a known or suspected genetic abnormality should be 
offered genetic counseling and genetic testing. 

Men with unilateral or bilateral vasal agenesis should undergo CFTR 
testing. The female partner should always receive CFTR testing when 
the male is at risk for a CFTR mutation, even when the male's CFTR 
test is negative (the male may have a CFTR mutation that cannot be 
detected yet). CFTR testing should include assessment of the 5T allele. 
Men with a sperm concentration « 5 million/ml (i.e. azoospermia or 
severe oligospermia) should undergo karyotyping and Y chromosome 
analysis. 


d. Perform genetic tests when the clinical findings suggest the presence of 


a genetic disorder (ambiguous genitalia may indicate intersex, small 
testis and gynecomastia may indicate Klinefelter’s, etc.). 


12. Testis Biopsy 


a. 


e 


о 


~ 


Testis biopsy for infertility may be performed for diagnostic purposes ог 
for sperm harvesting before assisted reproduction. When testicle biopsy 
is performed for diagnostic purposes, sperm harvesting should always 
be done at the same time, preferably with microdissection testicular 
sperm extraction (mTESE). 


. There is no consensus regarding whether testis biopsies should be 


unilateral or bilateral. In most cases, unilateral biopsy is adequate. 
Unilateral biopsy is performed on the larger testicle. Bilateral biopsy 
may be considered when an asymmetric process is suspected. 


1 Ways of identifying the presence of sperm intraoperatively 


i. Touch prep cytology—fresh testis tissue is touched to and moved 
across a slide. The slide is placed in cytofixative and stained (e.g. 
H&E, Papanicolaou). Touch prep cytology allows immediate 
intraoperative identification of mature sperm. 

ii. Wet prep—after fresh testis tissue is placed on a slide, a drop of 
Ringer's lactate and a cover slip are applied. Since no fixative is used, 
motile sperm can be identified. Even if the wet prep shows no sperm, 
send the tissue to the embryologist for sperm extraction because 
sperm can be still be found 30% of the time. 

What should be done with the biopsy specimens? 

i. Send tissue to pathology for diagnosis— place the tissue in Bouin's, 
Zenker's, or glutaraldehyde solution. Formalin should not be used. 

ii. Send a specimen to the embryologist for sperm extraction—place the 
tissue in sperm washing media. 

iii. Cryopreserve testicular tissue for use in future IVF/ICSI cycles. 


. Testicle biopsy technique—start with the testis that is more normal in 


size, shape, and consistency. If normal spermatogenesis or mature sperm 
are identified on the touch prep or wet prep, then sampling other areas of 
the testicle is unnecessary. If no sperm are found on the initial sample, 
additional biopsies on the same side may be obtained. If sperm are still 
not present, consider performing a biopsy of the other testis. 


. Indications for testis biopsy 


i. Harvesting sperm for ICSI. 

ii. Testis biopsy is rarely necessary to distinguish between obstructive 
and non-obstructive azoospermia—in men with at least one palpable 
vas, if the mean testicular longitudinal axis and the FSH cannot 
sufficiently delineate obstructive from non-obstructive azoospermia, 
then testis biopsy may be indicated (see page 583). If the biopsy 
shows normal spermatogenesis, then obstructive azoospermia is 
present. 
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13. Vasography 
a. Identifies obstruction in the vas and ejaculatory ducts. 
b. It should not used to determine the presence epididymal obstruction. 
Epididymal obstruction is diagnosed by surgical exploration. 
. Vasography should only be performed if you are prepared to repair 
ductal obstruction during the same procedure. 
d. Indications—men with azoospermia or severe oligospermia, normal 
FSH, and spermatogenesis on testis biopsy or epididymal aspiration. 
. Technique 
i. Do not inject into the proximal vas (toward the testicle) because it 
can injure the epididymis and testicle. 
ii. Use a 24 gauge angiocath or blunt tip needle to gently inject contrast 
into the distal vas (toward the abdomen) during fluoroscopy. 


e 
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Specialized Semen/Sperm Tests Used in Select Cases 
1. Semen fructose—fructose is produced by the seminal vesicles. When 

semen fructose is low, an ejaculatory duct or seminal vesicle abnormality 

may be present (e.g. obstruction, agenesis, hypoplasia). Normal semen 
fructose is > 13 pmol per ejaculate. 

Semen leukocytes (WBCs) 

a. To differentiate WBCs from immature germ cells, special assays should 
be performed (these cells appear similar on wet mount microscopy). 

b. If more than 1 million WBCs/ml are found in the semen, the patient 
should be evaluated for infection of the genitourinary tract. Consider 
cultures of the urethra, urine, semen, and expressed prostatic sections. 

c. An elevated amount of semen WBCs is associated with impaired sperm 
function and reduced motility. 

Anti-sperm antibodies 

a. Anti-sperm antibodies in the serum or seminal plasma are not clinically 
significant. Antibodies bound to sperm are clinically significant. 

b. IgG and IgA antibodies are present in the male genital tract, whereas 
IgM antibodies are rarely present. Therefore, anti-sperm antibody 
testing should detect IgG and IgA. Testing for IgM is unnecessary. 

c. The immunobead test or the mixed antiglobulin reaction (MAR) test can 
be used to detect antibodies bound to sperm. Significant antisperm 
antibodies are present when these tests reveal > 50% of motile sperm 
bound to particles/beads. 

d. Risks for anti-sperm antibodies include genital duct obstruction, history 
of genital infection, and disruption of the testis or genital tract (e.g. 
vasectomy, vasectomy reversal, ruptured testis, testis biopsy). 

e. Anti-sperm antibodies do not affect the success rate of ICSI, but they 
can reduce the success rate of IUI. In patients undergoing IUI, testing for 
antibodies is indicated when any of the following are present. 

i Abnormal post-coital test (especially the presence of shaking sperm) 
ii. Impaired sperm motility with normal sperm concentration 

iii. Sperm agglutination 

iv. Unexplained infertility 

f. If antibodies are present, the semen can be processed before IUI to help 
separate the antibodies from the sperm. 

4. Sperm vitality (sperm viability) 

a. These tests determine if sperm are alive by assessing the integrity of 
their cell membrane. Live sperm have an intact cell membrane. 

b Viability testing can be done by the hypo-osmotic swelling test (live 
sperm undergo tail swelling) or using special dyes such as eosin or 
trypan blue (live sperm do not stain). 
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а. 
. Sperm DNA fragmentation (S-DNA-F) 
a. 
b. 


с. 
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. Vitality testing can distinguish the reason for poor sperm motility by 


revealing live sperm (that are immotile from a motility defect) and dead 
sperm (immotile because they are dead). 
Vitality testing is recommended when sperm тошйу is < 5-10%. 


This test evaluates the number of breaks in the DNA of sperm. 
Infertile men are more likely to exhibit a higher level of S-DNA-F. 

A higher amount of S-DNA-F reduces the chance of successful natural 
conception and the chance artificial reproductive conception. 

Factors that can increase S-DNA-F include varicocele, chronic testicle 
infection, hormonal abnormalities, and smoking. 


. This test may be useful in couples who experienced recurrent pregnancy 


loss or in men who have unexplained infertility. 

Sperm harvested from the testicle have lower S-DNA-F than sperm 
ejaculated sperm. Therefore, in men with infertility from high S-DNA-F, 
consider testicular sperm extraction (TESE) with intracytoplasmic 
sperm injection (ICSI). 


. Post-coital test 
a. 


The post-coital test assesses the interaction of the sperm and the 
cervical mucus by examining the presence and motility of sperm in the 
cervical mucus after intercourse. 


. Abnormal cervical mucus or abnormal sperm-cervical mucus interaction 


is rarely the predominant cause of infertility. 


. This test may be indicated when both the male and female have a normal 


standard infertility work up. It may help identify cervical causes of 
infertility or ineffective coital technique (sperm not deposited in vagina). 
The couple engages in intercourse immediately before ovulation. The 
cervical mucus is collected within 9-14 hours after intercourse (using a 
non-lubricated speculum) and examined under the microscope. A 
sample of fluid is also obtained from the posterior vagina to verify that 
sperm were deposited in the vagina. 


. The most important finding on the post-coital test that indicates normal 


sperm-cervical mucus interaction is the presence of sperm with rapidly 

progressive motility; therefore, this finding argues against cervical 

factors as a possible cause of infertility. 

Causes of an abnormal test 

i. Poor timing (not performing the test just before ovulation)—poor 
timing is the most common cause of an abnormal post-coital test. 

ii. Abnormal semen—infection, high viscosity, abnormal sperm, etc. 

iii. Antisperm antibodies—antisperm antibodies may be present when 
*shaking" sperm are observed on the post-coital test. 

iv. Abnormal cervical mucus 

v. Abnormal vaginal environment—infection, lubricants, spermicides. 

vi. Semen was not deposited in the vagina—absence of sperm on the 
post coital test suggests incorrect coital technique or an anatomic 
factor that may impair the ability of the male to deposit semen into 
the posterior vagina (e.g. hypospadias, penile curvature). 

There is no standard method for conducting the post-coital test or for 

interpreting its results. Thus, the use of this test is controversial. 


7. Sperm penetration assay (zona free hamster oocyte test) 


a. 


b. 


Human sperm can penetrate into hamster oocytes when the zona 
pellucida of the hamster oocyte is removed. 

A low rate of sperm penetration into hamster ova suggests that infertility 
is caused by a sperm defect that impairs capacitation, acrosome reaction, 
fusion with oolemma, or incorporation into the ooplasm. 
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c. This test may be indicated when the male has a normal semen analysis 
and the female is normal. 

d. This test does not consistently predict the success of IVF; therefore, its 
clinical usefulness is limited. 

. Acrosome reaction assay—this assay typically measures the number of 
sperm that undergo spontaneous acrosome reaction and the number of 
sperm in which the acrosome reaction can be induced. However, the 
clinical relevance of this assay has not been established. 

9. Reactive oxygen species—this test is not recommended because its clinical 
usefulness is unproven. This test evaluates oxidative stress on the sperm 
DNA by measuring reactive oxygen species. Oxidative stress can cause 
damage to the sperm DNA. 
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Hormone Profiles 


Hypogonadotropic hypogonadism 
Hypergonadotropic hypogonadism 


Germ cell failure (e.g. Sertoli only) 


Y = below normal; T = above normal; N = Normal 


Pretesticular Causes of Infertility 


Prolactinoma—see page 539. 


Hypogonadotropic Hypogonadism (Secondary Testicular Failure) 

1. Hypogonadotropic hypogonadism is present when testosterone is low and 
gonadotropins are either low or normal. In the presence of low 
testosterone, normal FSH and LH levels are "inappropriately normal" 
because a low testosterone should elevate gonadotropin levels. 

2. See page 538 for details. 

3. Evaluation—see page 582. 

4. Treatment of men with normal prolactin 
a. Testosterone replacement may increase serum testosterone, but it can 

worsen fertility because it lowers luteinizing hormone, decreases 
intratesticular androgens, and impairs spermatogenesis. When fertility is 
a concern, testosterone replacement should be avoided. 

b. For men wishing to preserve fertility, the following treatment options 
will usually increase serum testosterone and improve fertility. They may 
be used alone or in combination 
i. Gonadotropins—HCG (an LH analogue) is administered to 

normalize the testosterone level. If the patient is ready to conceive a 
child, check a semen analysis. If HCG alone does not normalize the 
semen analysis, then FSH can be administered. 

. Selective estrogen receptor modulators (SERMs)—may increase 
testosterone and improve fertility in men with hypogonadotropic 
hypogonadism (see page 573). 

iii. Aromatase inhibitors—may improve testosterone and fertility in men 

with low testosterone and elevated estradiol (see page 573). 

5. Treatment of men with elevated prolactin—page 539. 
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Testicular Causes of Infertility 


Hypergonadotropic Hypogonadism (Primary Testicular Failure) 
1. Hypergonadotropic hypogonadism is caused by a testis defect, resulting in 
low testosterone despite an elevated LH. See page 538 for details. 
2. Evaluation—see page 582. 
3. Treatment of infertility 
a. Testosterone replacement may increase serum testosterone, but it can 
worsen fertility because it lowers luteinizing hormone, decreases 
intratesticular androgens, and impairs spermatogenesis. When fertility is 
a concern, testosterone replacement should be avoided. 

b. Gonadotropins, selective estrogen receptor modulators, and aromatase 
inhibitors will not improve fertility in these men. 

c. Treatment of infertility in men with hypergonadotropic hypogonadism 
usually requires artificial reproductive technology. 

Klinefelter's Syndrome 

1. These patients have an extra X chromosome (47 chromosomes, XXY), 
which can arise from chromosomal non-disjunction in either parent. 

2. Classic characteristics of Klinefelter s are small firm testes, gynecomastia, 
azoospermia, and hypergonadotropic hypogonadism. Other findings: 

a. Elevated serum estradiol levels, which causes gynecomastia. 

b. The atrophic testes demonstrate sclerosis of the seminiferous tubules. 
However, sperm with normal karyotype may be found on testis biopsy. 
These sperm can be extracted for ICSI. 

c. Hormone profile usually shows low testosterone, high FSH, normal or 
high LH, and high estradiol. 

3. Testosterone replacement can worsen the fertility of these patients, but it 
may alleviate symptoms of hypogonadism. 

4. Sperm can be retrieved from the testis in 50% of patients with Klinefelter's 
syndrome; therefore, they are candidates for sperm retrieval and 
intracytoplasmic sperm injection (SR + ICSI). 

5. Klinefelter's has an increased risk of extra-gonadal germ cell tumors. 

Sertoli Cell Only Syndrome (Germ Cell Aplasia) 

1. Germ cells (sperm and their precursors) are absent. In other words, there 
are only Sertoli cells in the seminiferous tubules. Normal numbers of 
Leydig cells are present outside the tubules in the interstitium. 

2. Sperm can be retrieved from the testis in 25-50% of patients with 
Sertoli-cell only syndrome; therefore, they are candidates for SR + ICSI. 

3. These men have azoospermia. They may have small testes and high FSH. 

Maturational Arrest 

1. Maturation arrest is present when spermatogenesis is halted at a particular 
stage, resulting in failure to complete spermatogenesis. The point of arrest 
is constant within a patient, but varies between patients. The most common 
points of arrest are at the primary spermatocytes and late spermatids. 

2. These patients present with oligospermia or azoospermia. 

3. Sperm can be retrieved from the testis in 50-75% of patients with 
maturational arrest; therefore, they are candidates for SR -- ICSI. 

Cryptorchidism—Oligospermia occurs in 25% of men with unilateral 
cryptorchidism and in 50% of men with bilateral cryptorchidism. The higher 
the cryptorchid testis, the more severe the testicular dysfunction. 

Other Causes of Hypergonadotropic Hypogonadism 

Gonadotoxin Exposure—see page 557. 

Genetic Abnormalities—see page 558. 

Ultrastructural Sperm Defects—see Immotile Cilia Syndromes, page 557. 

History of Genital Infection—(e.g. mumps orchitis, see page 556). 
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Varicocele 
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. A varicocele is a group of dilated veins in the pampiniform plexus. 
. Varicoceles are more common on the /eft side. 
. 15% of all men have a varicocele. 40% of subfertile men have a varicocele. 


Varicocele is the most common cause of male infertility. 
Subclinical varicoceles have not been shown to cause infertility. Thus, 
using ultrasound to check for a subclinical varicocele is not indicated. 


. А palpable varicocele can cause progressively worsening infertility, likely 


generated by the pooling of warm venous blood around the testis (which 
increases scrotal temperature). 
A unilateral varicocele can cause bilateral testis damage. 


. Possible clinical manifestations of a varicocele 


a. Inguinal, scrotal, or testicular pain. 

b. Testicular atrophy 

c. Hypogonadism 

d. Impaired fertility—the classic semen abnormalities (called a "stress 
pattern”) include decreased motility, low sperm count, and increased 
abnormal forms. The most common finding is decreased motility. 


. Case reports describe retroperitoneal tumors that cause right varicoceles. 


However, most data indicates no increased risk of tumor with a right 
varicocele. For a small or moderate right sided varicocele, the AUA 
recommends against routine imaging to rule out a tumor, However, 
abdominal/renal imaging should be considered for men with a right 
varicocele that is new in onset or does not reduce (e.g. does not shrink with 
compression or laying supine), especially if the varicocele is large. 


. Physical examination 


a. Examine the scrotum with the patient in the supine and upright positions 
and while he performs a Valsalva maneuver in the standing position. 

b. A varicocele feels like a “bag of worms” and should become more 
prominent when the patient is standing or performing a Valsalva. 

c. Determine varicocele grade. 


No | No | Ye | 
No Ye 
Yes Хе: 


| Yes | Ye | 


Indications for considering уапсосеје repair 

2. Symptomatic varicocele (e.g. painful) 

b. The presence of all of the following criteria: palpable varicocele, 
abnormal semen analysis, male infertility, and the female partner has 
normal fertility or a correctable cause of infertility. Repair of a 
subclinical (non-palpable) varicocele is not recommended for the 
treatment of infertility. 

. Adolescents with a varicocele and ipsilateral small testis—repairing a 
varicocele in adolescents has been shown to reverse testis atrophy, but it 
does not seem to prevent fertility problems. 

For varicocele repair versus assisted reproduction, see page 576. 

Surveillance 

a. Young men with a palpable varicocele and a normal semen analysis may 

opt for semen analyses every 1-2 years to check for worse semen quality. 

b. Children (or adolescents who are not sexually active) with a varicocele 

and normal testis size should have annual objective measurements of 
testis size to detect a decrease in testis size. 
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13. 


Varicocele repair (varicocelectomy) 
a. Surgical approaches 
i. Open surgery—inguinal, subinguinal, or retroperitoneal. 
ii. Laparoscopic surgery (ligation of retroperitoneai spermatic vein) 
iii. Percutaneous embolization 
b. The microsurgical approach has the lowest recurrence rate and the least 
risk of complications compared to other varicocele approaches. 
Approach Recurrence Rate | Hydrocele 
Retroperitoneal 15% 8% 
Inguinal 3% 
Laparoscopic 4% 
Radiographic embolization 13% 
Microsurgical (inguinal or subinguinal) 1% 
. Side effects 
i. The most common complication is hematoma for the microsurgical 
approaches and hydrocele for the retroperitoneal, inguinal, and 
laparoscopic approaches. Hydrocele is rare after embolization. 
ii. Other side effects include scrotal edema, recurrent varicocele, testis 
atrophy, and infection. 
d. Efficacy—varicocele repair improves semen quality in approximately 
70% of men, and increases pregnancy rates by about 20%. Varicocele 
related pain resolves in 48-90% of men after varicocelectomy. 
Semen quality should improve by 3-6 months after varicocele repair. 
In men with non-obstructive azoospermia (NOA), a few studies show 
that varicocele repair may achieve enough motile sperm in the ejaculate 
to avoid invasive sperm retrieval. Rarely, it generates enough sperm for 
natural conception. Data are limited and of poor quality; thus, there is no 
definitive evidence supporting the routine use of varicocele repair for 
NOA in couples undergoing artificial reproductive technology. 
g. After varicocele repair in an infertile male, perform semen analysis 
every three months until either one year has passed or pregnancy occurs. 
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Posttesticular Causes of Infertility 


Ejaculatory Duct Obstruction (EDO) 
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. EDO may be asymptomatic. Symptoms that suggest EDO include 


hematospermia, painful ejaculation, low volume ejaculate, and infertility. 
A history of urinary infections, prostatitis, epididymitis, or perineal trauma 
may also suggest EDO. 


. TRUS findings that suggest partial or complete EDO include dilated 


seminal vesicle (diameter > 15 mm in the anterior-posterior direction), 
dilated ejaculatory duct (> 2.3 mm in diameter), calcifications in the 
ejaculatory duct, and a midline prostate cyst. 


. EDO can exist with normal appearing seminal vesicles (SVs). If the SVs 


are normal by ultrasound but EDO is suspected, perform SV aspiration. 


. TRUS guided SV aspiration and seminal vesiculography can definitively 


diagnose EDO and identify its location. SV aspiration should be performed 
within 24 hours of ejaculation. Normally, the SV contains few sperm. If the 
SV aspirate contains sperm (especially > 3 sperm/high power field), EDO 
is probably present. 


. Semen analysis in patients with EDO may show 


a. Low semen volume (most of the semen volume comes from the SVs). 

b. Low fructose content—see Semen Fructose, page 563. 

c. pH < 7.0—fluid from the SV is basic. 

d. Low sperm concentration—azoospermia suggests complete EDO. 

e. Semen with thin, watery consistency (reduced semen coagulation)— 
proteins responsible for semen coagulation are made by the SVs. 
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6. Men with CBAVD often have absent or atrophic SVs; thus, they may 
exhibit symptoms and semen parameters that are similar to men with EDO. 
Men with CBAVD have no palpable vasa, whereas men with EDO have 
palpable vasa. 

7. Treatment 


a. 


c. 


d. 


When EDO is caused by ductal stenosis, treatment options include 
ejaculatory duct dilation or transurethral resection of the ejaculatory 
ducts (TURED). TURED improves semen quality in approximately 5296 
of men and achieves a pregnancy rate of 25%. Complications of TURED 
include epididymitis (urine refluxes into epididymis), worse genital duct 
obstruction (unilateral obstruction becomes bilateral or partial 
obstruction becomes complete), hematuria, hematospermia, post void 
dribbling (urine refluxes in and out of the SVs), watery ejaculate. 

When EDO is caused by a midline prostate cyst that compresses the 
ducts, transurethral unroofing of the cyst may relieve the obstruction 
without the need to directly manipulate the ejaculatory ducts. 

When EDO is caused by calculi in the seminal vesicle, transurethral 
seminal vesiculoscopy can be used to fragment and remove the calculi. 
Another management option is epididymal or testicular sperm retrieval 
for artificial reproduction. 


Other Ejaculatory Disorders—see page 543. 
Epididymal Obstruction 


— 


- This diagnosis requires surgical exploration (whereas absence of the уаз is 


diagnosed by physical exam and does not require surgical exploration). 
2. In men who have not undergone vasectomy, the epididymis is the most 
common location of genital duct obstruction. 


te 


In men who have undergone vasectomy, a secondary epididymal 


obstruction may develop from back-pressure in the ductal system. 
4. Treatment options include vasoepididymostomy or sperm retrieval (from 
the epididymis or testicle) for assisted reproduction. 
Vasectomy (for Vasectomy Reversal, see page 572) 
1. Vasectomy is surgical obstruction of the vas, usually for birth control. It is 
less expensive and less risky than tubal ligation in the female. 
2. The vasectomy procedure 


a. 


b. 


Re 


Prophylactic antibiotics are not recommended for routine vasectomy 

unless the patient has a high risk of infection. 

Vasectomy should be performed using local anesthesia (with or without 

oral sedation) unless special circumstances dictate the need for higher 

risk forms of anesthesia (e.g. IV sedation, general anesthesia). 

Perform vasectomy using minimally invasive techniques. 

The AUA guideline recommends using one of the following methods to 

occlude the vas. 

i. Divide the vas, mucosal cautery of both cut ends. 

ii. Divide the vas, mucosal cautery of both cut ends, and fascial 
interposition. 

iii. Divide the vas, leave the testicular end of the vas open (unoccluded), 
mucosal cautery of the abdominal end of the vas, and fascial 
interposition. 

iv. Marie Stopes International technique—the vas is not divided. 
Monopolar electrocautery is used to destroy a 2.5-3.0 cm segment of 
the anterior wall, lumen, and part of the posterior wall of the vas. This 
technique is rarely used in the United States. 

v. Divide the vas, clip or ligate both cut ends of the vas (with or without 
fascial interposition)—should only be used when a surgeon's 
experience has yielded acceptable failure rates using this technique. 
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e. After division, excision of a short segment of vas is optional. Routine 
histologic examination of the excised segment is not required. 

f. The patient should avoid ejaculation for 1 week after vasectomy. 

3. Vasectomy does not produce immediate sierility. The patient musi use 
another form of contraception until post-vasectomy semen testing 
confirms vas occlusion. 

4. Semen testing may begin 2-4 months after vasectomy. 

a. For post vasectomy semen testing, sperm motility and semen 
concentration are determined from a fresh, uncentrifuged, well-mixed 
semen sample within two hours of ejaculation. 

b. The patient can stop using other forms of contraception if the semen test 
shows azoospermia or rare non-motile sperm (< 100,000 non-motile 
sperm/ml). If there is more than 100,000 non-motile sperm/ml, then 
repeat the semen analysis to see if the sperm concentration declines. 

5. Typical distribution of semen test results at 4 months after vasectomy 
a. Azoospermia (~80% of men) 

b. Non-motile sperm (~20% of men)—these are usually sperm that were 
down-stream of the vasectomy site and they often clear with more 
ejaculations. 

c. Motile sperm (< 1%) 

6. Vasectomy failure 
a. Vasectomy failure is present when motile sperm are present in the semen 

more than 6 months after vasectomy. If more than 100,000 non-motile 
sperm/ml are present > 6 months after vasectomy, then the 
determination of failure is based on the trend of sperm concentration on 
serial semen tests and clinical judgement. In cases of failure, repeat 
vasectomy may be performed. 

b. Vasectomy failure from recanalization (re-connection) usually occurs 
within a few months after vasectomy (but can occur years later). 

c. When using one of the vasectomy techniques recommended by the 
AUA, the failure rate of vasectomy is < 1%. 

7. Even in men proven to be azoospermic after vasectomy, there is still a 1 in 
2000 risk of pregnancy (i.e. vasectomy is not 100% effective). 

8. Complications—scrotal hematoma/hematocele in 1-2% (see page 610), 
infection in 1-2%, spermatocele, sperm granuloma, testis atrophy (very 
rare), vasectomy failure (< 1%), and chronic scrotal pain in 1-2% (see 
page 668 for evaluation and treatment of chronic post-vasectomy pain). 

9. Vasectomy does not cause erectile dysfunction, does not impair penile 
sensation, and does not decrease sexual pleasure. 

10. Vasectomy does not increase the risk of prostate cancer, testicular cancer, 
dementia, heart disease, stroke, or hypertension. 


Congenital Absence of the Vas (Vasal Agenesis) 
1. Congenital absence of the vas is diagnosed by physical examination. 

Imaging and surgical exploration are unnecessary. 

2. Vasal agenesis, renal agenesis, and CFTR mutations. 

a. When a vas is absent, other ipsilateral Wolffian duct structures (such as 
the epididymis, seminal vesicle, and ureter) may be absent. If the ureter 
is absent, the kidney fails to develop. Therefore, patients that have 
agenesis of the vas may also have ipsilateral agenesis of the seminal 
vesicle, ureter, and kidney. When a solitary kidney is present, warn the 
patient that engaging in contact sports may pose a risk of injury to the 
solitary kidney. 

b. In general, men with vasal agenesis (unilateral or bilateral) should 
undergo renal ultrasound to check for renal agenesis. Also, their female 
partner should undergo CFTR mutation testing. 
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c. Men with а CFTR mutation rarely have ipsilateral renal agenesis. 
d. Cystic fibrosis (CF)—almost all men with CF have a CFTR mutation, so 
they rarely have renal agenesis. 
Chance of Known | Chance of Unilateral 
CFTR Mutation Renal Agenesis 
Rare 


Condition 


Unilateral Absence of Vas 
CBAVD 70% 
Cystic Fibrosis (CF) Nearly 10096 
* Chance is 10% among all men with CBAVD, ~30-40% in CBAVD without 
the CFTR mutation, and rare in CBAVD with the CFTR mutation. 


. Unilateral vasal agenesis—these patients should undergo 


a. Renal ultrasound—25% have ipsilateral renal agenesis. 

b. If they are azoospermic, perform transrectal ultrasound to rule out 
agenesis of the contralateral seminal vesicle and abdominal vas (which 
has been associated with unilateral vasal agenesis). 

c. Testing for CFTR mutations in the male and in the female. 


. Bilateral vasal agenesis 


a. Bilateral vasal agenesis occurs in the following syndromes. 
i. Congenital bilateral absence of the vas deferens (CBAVD) 
ii. Cystic fibrosis (CF)—most have bilateral absence of the vas. 
Both CF and CBAVD are associated with mutations of CFTR. 
Since there may be CFTR mutations that we cannot detect yet, it is best 
to assume that men with CBAVD have a CFTR mutation and may be 
carriers for cystic fibrosis. 
Men with absent vasa may have absent or atrophic seminal vesicles; 
thus, they may present with symptoms similar to EDO (see page 568). 
е. When bilateral vasal agenesis is present, evaluation includes 
i. Testing for CFTR mutations in the male and in the female. 
ii. Renal ultrasound in the male if CFTR mutations are absent. 
iii. Genetic counseling. 
f. In some of these patients, sperm can be retrieved using microsurgical 
epididymal sperm aspiration (MESA) or testicular sperm extraction 
(TESE). 
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Selected Treatments for Infertility 


General Recommendations for Improving Fertility 


1. 


~ 
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Optimize coital frequency—the optimum frequency of intercourse is every 
other day around the time of ovulation (based on the fact that sperm 
survive for approximately 2 days in normal cervical mucus). 

Optimize coital timing—the highest likelihood of conception occurs when 
intercourse is performed within 48 hours of ovulation. Thus, it is best to 
engage in intercourse every other day starting 2 days before ovulation. 
Monitoring the female's ovulatory cycle helps ensure optimal timing. 


- Avoid lubricants that impair sperm motility—lubricants that impair sperm 


motility include K-Y jelly, Lubrifax, Keri lotion, petroleum jelly, and 
saliva. Lubricants that do not impair sperm motility include safflower oil, 
vegetable oil, peanut oil, and raw egg white. 

Avoid spermicides and contraceptives. 

Avoid smoking, excessive alcohol intake, and recreational drugs. 

Avoid hyperthermia (e.g. hot tub, sauna, jacuzzi). 

In overweight men, weight loss may improve fertility. 

Regular physical activity may improved fertility. 
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Options for Having Children 
1. Intercourse 
2. Adoption 
3. Assisted reproductive technologies (ARTs)—see page 576. 
4. Donor insemination (DI)—when male factor infertility is present, another 
male may donate sperm for insemination. 


Vasectomy Reversal 
1. Technique 
a. Consider sperm retrieval & cryopreservation during vasectomy reversal. 
b. Fluid from the proximal vas (side closest to testis) is examined. If fluid 
does not drain spontaneously from the proximal vas, milking fluid up 
from the convoluted vas and/or barbotage of the proximal vas may be 
required to express fluid. Saline barbotage is performed by irrigating 0.1 
ml of sterile normal saline into the proximal vas using a 24 gauge 
angiocath or blunt tip needle. 
2. Perform ipsilateral vasovasostomy (VV) if either of the following criteria 
are present. 

a. Sperm or sperm heads are present in the ipsilateral vasal fluid. 

b. Sperm and sperm heads are absent from the ipsilateral vasal fluid, but 
the fluid is copious, watery, and crystal clear. 

. If sperm and sperm heads are absent, and the vasal fluid is absent, scant, 
creamy, or paste-like, then explore the ipsilateral epididymis. If epididymal 
obstruction is present, perform ipsilateral vasoepididymostomy (VE). 

. The longer the time from vasectomy, the more likely a VE (unilateral or 

bilateral) will be required for successful vasectomy reversal, presumably 

because secondary obstruction of the epididymis (epididymis “blowout”) 
is more likely when then the duration of vas obstruction is longer. 

Inguinal VV can be performed for vasal injury caused by hernia repair. 

. Postoperatively 
a. After vas reversal, avoid ejaculation for approximately 3 weeks. 

b. After bilateral VV (BVV) or unilateral VV with contralateral VE 
(VV/VE), motile sperm usually appear in the ejaculate within 6 months 
postoperatively, but it may take up to 1 year for sperm to appear. 

c. After bilateral VE (BVE), motile sperm usually appear in the ejaculate 
within 18 months postoperatively. 

d. If azoospermia persists, a repeat reconstruction should be offered. 

e. Semen analysis is performed 6-8 weeks postoperatively and then every 
2-3 months until the semen parameters are stable. Semen analysis can be 
continued every 3-6 months until pregnancy. 

. Preoperative factors that predict a successful vasectomy reversal 
a. First attempt at reversal (repeated attempts are less successful). 

b. Short interval from vasectomy to reversal (especially < 15 years)—data 
are conflicting regarding whether longer interval since vasectomy 
reduces the chance of finding sperm in the semen; however, pregnancy 
rates appear to decline with longer interval since vasectomy. 
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Primary Vasovasostomy AII Forms of Vasectomy Reversal 


Spermin |Pregnancy 
Semen Rate 


71-97% | 30-76% 


Procedure 


76% Primary VV 
53% Primary VE | 37-86% | 20-40% 
44% Repeat (VV or VE)} 75% 20-40% 
30% VV = vasovasostomy; 

From Belker et al: J Urol 145: 505, 1991 VE = vasoepididymostomy 
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8. Intraoperative factors that predict a successful vasectomy reversal 

a. Presence of sperm in the vasal fluid. 

b. Higher sperm quality in the vasal fluid (i.e. motile sperm present). 

c. Watery vasal fluid—thick/creamy fluid or absent fluid is associated with 
a lower success rate. 

d. Presence of a sperm granuloma at the vasectomy site—data are 
conflicting regarding whether sperm granuloma is associated with a 
higher success rate. 

е. Long distance from epididymis to vasectomy site (especially 72.7 cm). 

f. Type of reversal—Trelative success rates: BVV > VV/VE > BVE. 

9. For vasectomy reversal versus assisted reproduction, see page 576. 
10. Success rate—see charts above. On average, pregnancy occurs 12 months 
afier vasectomy reversal. 


Selective Estrogen Receptor Modulators (SERMs) 

. By blocking estrogen receptors, these drugs prevent estrogen from 
exerting negative feedback on the pituitary and hypothalamus, which 
ultimately increases GnRH, LH, FSH, testosterone, and possibly 
spermatogenesis. 

. SERMs for infertility caused by hypogonadotropic hypogonadism—in 
these men, SERMs may be used to increase testosterone and to improve 
fertility. 

. SERMs for idiopathic infertility—in these men, SERMs may improve 
sperm concentration, sperm motility, and natural pregnancy rate (although 
the improvements are typically minor). The AUA states that SERMs have 
limited benefit in men with idiopathic infertility, and that artificial 
reproductive techniques achieve higher pregnancy rates. 

4. SERMs for non-obstructive azoospermia—it is unclear whether SERMs 

are beneficial in these men. 

Dosing and administration—the desired hormonal effect is maximal FSH 

and LH without increasing testosterone above normal. After 3 weeks of 

therapy, obtain a hormone profile. If the desired effect is not achieved, 
consider increasing the dose or changing to another drug. If the desired 
hormonal effect is achieved, check a semen analysis in 3 months. These 
medications are not FDA approved for the treatment of male infertility. 

a. Clomiphene—initial dose: Clomiphene 25 mg po q day (may increase to 
50 mg/day) [Scored Tabs: 50 mg]. Side effects include dermatitis, 
impaired libido, and rarely gynecomastia. 

b. Tamoxifen—initial dose: 10 po mg BID (may increase to 20 mg po BID 
as needed). 


Aromatase Inhibitors (AIs) 

1. Aromatase is an enzyme in fat that converts testosterone to estrogen. 
Aromatase inhibitors block this enzymatic reaction, which leads to lower 
serum estradiol, increased serum LH, and increased serum testosterone. 

2. Obese men have increased aromatase activity, which may raise circulating 

estrogen enough to cause infertility. 
. Studies show conflicting results regarding the efficacy of AIs for the 
treatment of infertility. 
4. Als for infertility caused by hypogonadism—AIs may be used for treating 
infertility in men with hypogonadism and elevated serum estradiol. 
5. AIs for idiopathic infertility or for non-obstructive azoospermia—it is 
unclear whether АІ are beneficial in these men. 
6. Examples of aromatase inhibitors include anastrozole (non-steroidal) and 
testolactone (steroidal). 
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Hormonal Therapies for Idiopathic Oligospermia 
1. Gonadotropin releasing hormone (GnRH)—GnRH is best suited for men 
with hypogonadotropic hypogonadism. In men with idiopathic 
oligospermia, there is no proven benefit. 
. Follicle stimulating hormone (FSH)—in men with normal serum FSH 
levels and idiopathic azoospermia/oligospermia, administering exogenous 
FSH can improve sperm parameters, pregnancy rates, and live birth rates. 
Selective estrogen receptor modulators (ЗЕВМ$)— ее page 573. 
Aromatase inhibitors—see page 573. 
Testosterone rebound therapy—this treatment is not used anymore because 
it can cause permanent azoospermia. Large doses of parenteral testosterone 
were used to inhibit the pituitary gland, intratesticular testosterone 
production, and spermatogenesis. When the testosterone was stopped, a 
rebound might result in greater spermatogenesis compared to baseline. 


Other Therapies for Idiopathic Infertility 
1. Multiple medications have been studied for the treatment of idiopathic 
infertility including pentoxifylline, non-steroidal anti-inflammatory drugs 
(NSAIDs), alpha blockers, antioxidants, and natural remedies. 
2. The efficacy of these treatments is unknown because there is a paucity of 
quality data. 
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Steps of Assisted Reproduction 


Ovarian Stimulation (Superovulation or Ovulation Induction) 
1. Ovarian stimulation is hormonal stimulation of the ovaries to produce 
multiple follicles per ovulatory cycle. 
2. Complications 

a. Multiple gestations, ectopic pregnancy, and spontaneous abortion. 

b. May increase the risk of ovarian cancer. 

c. Ovarian hyperstimulation syndrome (OHSS)—manifestations include 
ovarian enlargement, ascites, abdominal distension and pain, diarrhea, 
nausea/vomiting, dyspnea, peritonitis and hemorrhage from follicle 
rupture, thrombosis, and death. OHSS occurs in a moderate form (< 4% 
of cases) and a severe form (< 0.2% of cases). 


Oocyte Retrieval 
1. Oocytes are retrieved by ultrasound guided transvaginal follicle aspiration. 
2. Complications include bleeding, infection, and bowel perforation. 


Sperm/Semen Retrieval 

Consider sperm cryopreservation during retrieval. Retrieval methods include 

1. Masturbation/normal ejaculation— preferred method of sperm retrieval. 

2. Patients with retrograde ejaculation—in some cases alpha agonists may be 
used to induce antegrade ejaculation (see page 550). If antegrade 
ejaculation cannot be induced, then the sperm can be retrieved from the 
bladder after ejaculation using one of the following methods. 

a. Catheterize the patient, empty the bladder, instill sperm washing media 
into the bladder, and remove the catheter. After ejaculation, catheterize 
the patient to retrieve the sperm. 

b. Alkalinize the urine with oral medication. After ejaculation, have the 
patient void or catheterize the patient. 
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3. Penile vibratory stimulation (PVS) 

a. PVS permits sperm retrieval from men who are anejaculatory. 

b. A vibrator, which is applied to the penis, stimulates normal ejaculation 
reflexes, including sympathetic emission pathways (T10-L2) and 
somatic ejaculation pathways (S2-S4). Therefore, the ejaculation reflex 
pathways must be intact for PVS to induce ejaculation. In men who are 
anejaculatory from retroperitoneal lymph node dissection (RPLND) or 
from spinal cord injury below T10, PVS usually does not work because 
the reflex pathways are disrupted. 

c. PVS is well suited for anejaculatory men with spinal cord injury above 
T10. In spinal cord injured men, PVS can cause autonomic dysreflexia. 

4. Electroejaculation (EEJ) 

a. EEJ permits sperm retrieval from men who are anejaculatory. 

b. Using a transrectal probe, an electrical current is delivered to the pelvis. 
EEJ often induces retrograde ejaculation, although antegrade ejaculate 
may be observed. Retrieve sperm from the bladder. 

. EEJ is not dependant on the ejaculation reflex. Thus, EEJ can be used 
successfully after RPLND or spinal cord injury below T10. 

d. EEJ is painful; therefore, men with intact pelvic sensation may require 
anesthesia (spinal or general). 

е. In spinal cord injured men, EEJ can induce autonomic dysreflexia. 

f. EEJ is best for men who fail PVS or who are anejaculatory from 
RPLND. 

5. Seminal vesicle aspiration—can be used for ejaculatory duct obstruction. 
6. Vas aspiration—this is usually done during vasectomy reversal. 
7. Epididymal sperm retrieval —used primarily for obstructive azoospermia. 

a. PESA (percutaneous epididymal sperm aspiration)—percutaneous 
aspiration of fluid from the epididymis. 

b. MESA (microsurgical epididymal sperm aspiration)—aspiration of fluid 
from the epididymis during an open surgery. MESA yields more sperm 
than PESA. With MESA, the quantity of sperm obtained is enough to 
permit several cycles of in vitro fertilization. 

8. Testicular sperm retrieval-used for non-obstructive azoospermia. 

a. TESA (percutaneous testicular sperm aspiration)—percutaneous 
retrieval of testis tissue using a biopsy needle. TESA is no longer 
recommended because TESE has higher rate of successful sperm 
extraction. 

b. TESE (testicular sperm extraction)—open biopsy is used to obtain 
testicular tissue, from which sperm is extracted. Obtaining tissue from 
several sites within the testicle increases the chance of successful sperm 
retrieval. Microdissection TESE (mTESE) is often preferred over 
non-microdissection TESE because it is more likely to result in 
successful sperm extraction. 


e 


Semen Processing 
1. If semen is retrieved, it must be processed before using it for ART. Semen 
processing removes the seminal plasma and yields concentrated motile 
sperm. 
2. The yield of sperm from semen processing may determine which ART can 
be used. 
3. The two most common methods for semen processing are 
a. Swim up method 
i A culture medium is layered over liquefied semen. Motile sperm 
swim up into the culture medium and are collected for ART. 
ii. The swim up method yields abundant sperm when the motility is 
normal, but it yields few sperm when the motility is poor. 
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b. Density gradient method 

i Semen is placed into a gel suspension and centrifuged. Motile sperm 
migrate into the suspension and are collected for ART. 

ii. In cases of severe oligospermia and/or poor sperm motility, ihe 
density gradient method is preferred over the swim up method 
because it yields more sperm, higher quality sperm, and sperm with a 
greater fertilizing capacity. 

Fertilization (In Vitro) 
1. In vitro fertilization (IVF) can be accomplished by 
a. Conventional method (incubation)—incubating sperm with oocytes. 

Lower pregnancy rates occur with poor sperm quality and low sperm 

count. For optimal results, the minimum recommended sperm counts are 

• 25,000-50,000 motile sperm per oocyte in men with normal fertility. 

• 0.5 to 1.0 million motile sperm per oocyte in men with infertility. 

b. Micromanipulation—microscopic manipulation of the gametes to 
induce fertilization. This is the more common method of IVF. 

i. Intracytoplasmic sperm injection (ICSI)—injecting a single live 
sperm directly into an oocyte using a micropipette. ICSI bypasses the 
process of sperm penetration through the outer layers of the oocyte. 
ICSI requires only one live sperm per oocyte (a motile sperm is 
preferred). For details on ICSI and its indications, see page 578. 

ii. Other—subzonal insemination and partial zonal dissection. These 
techniques have been supplanted by ICSI. 


Embryo Transfer (ET) 
1. ET is the transfer of fertilized oocytes into the female reproductive tract. 

ET can be accomplished by 

a. Intrauterine (transcervical) transfer—after a catheter is inserted into the 
cervical os, embryos are injected though the catheter and into the uterus. 
This approach does not require patent fallopian tubes. Transcervical 
transfer is often referred to as “conventional IVF.” 

b. Intrafallopian transfer—embryos are transferred into the fallopian tube 
using laparoscopy. It requires at least one patent fallopian tube. Zygote 
intrafallopian transfer (ZIFT) is an example of this technique. 

2. Multiple embryos are usually transferred to the female. However, 
transferring multiple embryos increases the risk of multifetal gestations. 


Assisted Reproductive Technologies (ARTs) 


Assisted reproductive technologies (ARTs) manipulate male and female 
gametes to induce pregnancy. Examples include ICSI, IVF, ZIFT, and GIFT. 


ART or Surgical Correction of Male Factor Infertility? 

1. In cases when surgical correction of male factor infertility is possible 
(varicocele or obstructive azoospermia), ART may still be the preferred 
option. Important factors to consider when deciding whether to perform 
ART or surgical correction of the male include 
a. Number of children desired—if only one pregnancy is desired, ART 

may be best. Surgical repair often cures male infertility permanently, 
permitting the couple to have multiple children by intercourse. 

b. Cost—currently, ICSI is more expensive than surgical repair. 

c. Maternal age—if the female is > 37 years old, ICSI may be better. Since 
advanced maternal age (especially age > 40) reduces the success of 
ICSI, it may be inadvisable to delay ART while waiting to see if surgical 
treatment of the male’s infertility is successful. 

d. Female infertility—some causes of female infertility require ART. 
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2. 


е. Preference of couple. " 

f. Time since vasectomy—vasectomy reversal > 15 years after vasectomy 
achieves a reasonable rate of sperm in the semen, but it results in a 
relatively low rate of pregnancy (30%). 

g. Not repairing a varicocele can cause a progressive decline in fertility, 
whereas repairing a varicocele can preserve fertility. Preserving fertility 
is especially useful in men who wish to have more than one child. 

h. Risks of ART and ICSI compared to risks of surgical repair. 

Surgical repair of male infertility can be combined with ART, which may 

permit retrieval of more sperm and better quality sperm for ART. 


Intrauterine Insemination (ПОТ) 


1 


2. 
3. 


4. 
5. ПЛ is most effective for infertility caused by 


7. 
8. 
9. 


- By strict definition, IUI is not an ART because the female gametes are not 


manipulated. IUI is included in the section for organizational purposes. 
Raw semen should not be placed directly into the uterus. Concentrated 
sperm (semen without seminal plasma) can be placed in the uterus. 

IUI is performed during ovulation by inserting a catheter into the cervical 
os and injecting concentrated sperm though the catheter into the uterus. 
The cervical mucus barrier is bypassed and fertilization occurs in vivo. 
At least one patent fallopian tube is required for IUI. 


a. Conditions that impair semen deposition into the vagina (e.g. 
hypospadias, penile curvature, and retrograde ejaculation). 

b. Abnormal cervical mucus or abnormal sperm-cervical mucus 
interaction. 


. For IUI, a minimum of 5 million motile sperm/ml are needed for best 


results. Higher pregnancy rates are achieved with better quality sperm and 
with ovarian stimulation. For pregnancy rates with IUI, see page 579. 
With suboptimal sperm, IUI is less effective than IVF--ET. 

IUI is the least expensive form of assisted reproduction. 

Risks are minimal. Ovarian stimulation increases the risks (see page 574). 


Gamete Intrafallopian Transfer (GIFT) 


1. 
2. 


3. 
4. 
S 


The female usually undergoes ovarian stimulation. 

Oocytes and semen are retrieved. The semen is processed into 
concentrated sperm. Then, the gametes (concentrated sperm and oocytes) 
are transferred into the fallopian tube by laparoscopy. 

GIFT requires at least one patent functional fallopian tube. 

Fertilization occurs in vivo; therefore, it cannot be directly observed. 

For pregnancy rates in male factor infertility, see page 579. 


In Vitro Fertilization and Embryo Transfer (IVF--ET) 


ЦА 


2; 


оир 


IVF+ET consists of in vitro fertilization (by micromanipulation or 
incubation) and embryo transfer (into the uterus or fallopian tube). 
"Conventional IVF" refers to transcervical transfer of embryos into the 
uterus, and often implies that fertilization occurs by incubation of gametes. 
The female usually undergoes ovarian stimulation. 

As maternal age increases, the success rate of IVF--ET decreases. 
Pregnancy rate with IVF--ET for male factor infertility—see page 579. 
Risks 

a. Complications of ovarian stimulation—see page 574. 

b. Complications of oocyte retrieval—see page 574. 

c. Increased risk of multifetal pregnancy when multiple embryos are used. 
d. When ICSI is performed, see the risks of ICSI on page 578. 


578 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Intracytoplasmic Sperm Injection (ICSI) 
1. Indications 
a. Severe oligospermia or azoospermia (obstructive or non-obstructive). 
b. immotiie or pooriy motiie sperm. 
c. Prior failure of IVF--ET using incubation of gametes. 

. Requires only a single live sperm per oocyte (motile sperm are preferred). 
A single sperm is injected directly into the ova using a micropipette. Thus, 
ICSI bypasses sperm penetration through the outer layers of the ova. 

. Important factors that determine the success of ICSI 

a. Maternal age—as maternal age increases, the success of ICSI decreases. 

Maternal age seems to be the most important predictor of ICSI success. 

b. The experience of the team performing ICSI. 

c. Sperm motility and morphology are probably not important, but the 

sperm must be alive. 

For ICSI, the success rates are the same regardless of whether fresh sperm 

or cryopreserved sperm are used. However, some sperm may not survive 

the cryopreservation process; thus, a fresh specimen may yield more live 
sperm than a cryopreserved specimen. 

5. Risks 

a. Complications of ovarian stimulation—see page 574. 

b. Children conceived by ICSI have a 4-fold increase in sex chromosome 
abnormalities. Couples undergoing ICSI may have a high rate of sex 
chromosome abnormalities (which can cause their infertility); therefore, 
their children may inherit these genetic defects. Thus, it is not clear if the 
higher rate of sex chromosome abnormalities is caused by ICSI or by 
transmission of these abnormalities from the parents. 

c. Children conceive by ICSI may have a slightly higher risk of congenital 
malformations than children conceived naturally. 

d. There appears to be no difference in autosomal chromosome defects 
when comparing ICSI and intercourse. 

e. Increased risk of spontaneous abortion and ectopic pregnancy—it is not 
clear if this is caused by ICSI or the underlying fertility problem. 

f. Increased risk of multifetal pregnancy when multiple embryos are used. 

6. ICSI pregnancy rates for male factor infertility —see page 579. 


N 


> 


> 


REFERENCES 


General 

Ohl DA, Sonksen J: Penile vibratory stimulation and electroejaculation. Male 
Infertility and Sexual Dysfunction. Ed. WJG Hellstrom. New York: 
Springer-Verlag New York, Inc., 1997, pp 219-229. 

Schlegel PN, at al: Diagnosis and treatment of infertility in men: 
AUA/ASRM guideline. AUA Education and Research, Inc., 2020. 
(www.auanet.org) 

Smith JF, et al: Ejaculatory duct obstruction. Urol Clin N Am, 35: 221, 2008. 

Salonia A, et al: EAU guidelines on sexual and reproductive health. 
European Association of Urology, 2021. (www.uroweb.org). 

World Health Organization: WHO laboratory manual for the examination 
of human semen. 5th Edition. Geneva, Switzerland: WHO Press, 2010. 


Vasectomy 
Sharlip ID, et al: American Urological Association Guideline: Vasectomy. 
2015 (www.auanet.org). 


579 


Male Infertility 


"рәошорой 101 st 11 ueqA 5521 st 972I ÁoueuSo1q "peurojred sr поцејишие пешело UM 956] -/, A[oyeurxo1dde st over AoueuSolq yx 
"(фла әл) pro eat] е Jo Алолцер ur 311591 301 ор seroueuSo1d owog -eur[oop soje1 KoueuSoid '(s1eoK cc < Á[[eroodso) soseo1out ose 


тешојеш sy ee үешәјеш 8штрпјош ‘s1ojoey ќпеш uo зриэдэр pue Á[qe1oprsuoo SIHVA әзе Аоцеи8эла "Á3I[TIoJUI 10399 IJEU чума se[dnoo 10у st 9121 Aoueusalg y 
Kuiojsour&prpideoseA = JA :Аио]зо5елозел = AA sjonp &1oje[noefo əy} Jo поцоәѕол [e1momsuer = CANAL fuonoefur uueds oruse[doi£oezut = 1801 


EU SEN 
ож | 


aoko red % LE 


ооо 194 % 6E 


aoko 1ed %9€ 


2040 Jed %61 -L 


#938 
KouvuSo1q 


ом eyAooo/uueds 1 У 
Á] S)oK1qur 
usw эпдэди лоу eiKooo/uo;[mu ()'1-<'0 | (OTA ur) а А абзал. | Glebe 
595, шош ewou 10} 21200/000*05-2 uoneqnoup 


'1ejsuen uerdoyjeyenur 210842 = LAIZ fuonezi[m19] OIA ш = AAI :197suer иеіоејецш ojoure8 = LAID tuoneururesur ourroynenut = INT 


әјКооолшәйѕ 1 Ey н eqnr 
34; 
Á (omm) | SO [ordoosomwdeT] sudor, (50900842 
AAI [euonueAuo) 03 pns 61929024 | on eqnouy 


Kyrpenb uawas poaoidun олец 


eye[noe[o oy} ur wads ологцов %86 


uonezqgnieg|uonepnuns | РОЧУИ 
UELIEA() әрешә 0} лэузиедт, 


e»uvjsqng 


гремпђом 
wads IVON 


рәлтрәҹ шлоде zo # uuu, 


Азпрлојиј 103274 AEW лоу sjuourjeo1], 


(40 oU) CAVED 


О 103 dN WOM 


"Sunso) 912098 1990 
‘ISOI+US Jo *uondopy ТА 


31152} ALAO 29 
«punosen[r) [Busy 


ta 


801159] YLAO PPU 
juosqe 51 попети ALAS 

у ,punosex]r) [euo ‘21029150351, 
pue ‘HSA ‘HT unes ‘Buysa ALAO PW 


ÁjerpuN 
juesqy SVA 


eruuedsoozy 29 
Kq[e1ojeprg 3uosqy ел. 


oje[noe[; ON 10 


(год ‘smoy др > oouounsqe 'sisA[eue poÁe[op 
suouiroeds пошоб ejyenbopy 


*uonoo][oo ojo[duroour) ueurroeds ojenbopeug 


suourroods o1ou: Sururejqo 1oprsuoo 'A[qe1oprsuoo Área s1ojoure1ed uouios JT o 
uone[noe[o зәре moy | > ezÁ[eue 29 олцелодшај Арод ye uouroods doo « 
uouies Jo uoroe[[oo әјәјішоо emsug • 

uourroeds qovo Зитртлол 0} 10114 sKep / 0} Z 10} o»usunsqy • 

|sjueouqny упоцим uoneqmjseur Aq A[qe19jo1d пошов шејао • 

(го 'sSrup 'оцооје 32) surxojyopeuoS ртолу • 

ssans [eo rsAud лоГеш 10 sseu][t o[L199j Joye suuoux $ 1522] Je sisÁ[eue uouros oq urejqo • 
‘это [ 35891 Je шејао *[Teuuouqe 51 srsÁTeue пәшәѕ [erit IY} J] 'sisÁ[eue пошов | urejqo 


wexg [етзАЧа pue A101stH 


Ája 
зиэзэла SLA 


ѕиәләјәр 

SBA JO oouosqe [e1oje[Iq [31028000 = (TAVHO 
uornoofur weds 

oruse[do3Aovjut 2? TeAernor weds = [SOLUS 
2098 1oje[n3o1 

eouejonpuoo eueIquieursuer JD = ALAO 

SISOIqU 2ц5/о = 40 tuoneururesur лопор = IA 
"Uropuoo [eroeds e Sursn os1noo1ojut 
Suump pourejqo oq ueo пошов *juorjed 

eq 0} ejqeuonoe[qo st uoyeqmysew uym | 
"(угомв ш зрџојцо рәѕеәлош 

JO} $482} Чо) 189) jeoAss в ворпјош dn J104 $ 
"езлол OSTA pue 
‘sisouade [euo1 олец Ајолел поцејаш BLA 

е чим Uo "51591988 peuar [e1oje[rsdt 10} JOMO « 


"uonsonb ш st ÁI} 5 ојеш ou], p 
“Куцләуш 10] $1032] YSU sey APU ML ‘є 
"әѕпооләуш рэзоэзолаии 1e[n2o1 јо sujuour 9 Joye Aoueugo1d 
ологцов jou ѕәор o[dnoo оф pue cc < 282 51 1eujred этешо ‘с 
"esmooi1ojur ројзојолдит 1e[n801 Jo 1eoK | зоре Aoueugo1d 
әләтцов JOU ѕәор o[dnoo оф pue се > оде st 1ouyred o[euro `I 
:juoso1d ore enojo 8шмогјој оф Jo Aue ут әјеш oq) ојепјела 


T Hed Азот ALW JO uonenpeA?g 


‘200191801521 = J, :sjonp K1ojepnoefo Jo uornooso1 [e1gjemsuer = CAUANL :430000оә] элцопрол4э1 pajstsse = LAY {еләїцәг wads = YS сојотвол тештшов = AS 

*uonoungsAp әцоәзә = 4 *uononnsqo jonp K1oye[noefe = OCA ‘punoseNjn үејоәзѕиец = $ мІ euouuog Surzrurejn] = HI :euouuoq Sure[nums o[oroj = HSA 
'гп0191501521 (әдеелеотд 10) 291 pue ‘э1012150}52} Зшшош јеодол '[orpense *urjov[o1d ? urejqo “мој 51 20019350159] [ецІШ 99) JT 

"(&qdox;e 51139} '8'2) Атредошлоорџо јо әлцѕәЗЗпѕ шехо [eorsKud 10 ‘Я ‘ортди мој *eruuedsooze *eruuoedsoSi[o чим uow ш ATUO $159} 9594} Зитор 51598815 угу L „ 
"uononunsqo 10 ags оф euruuejep pue srsouSerp oy} uurguoo ueo Ачае18опотзэл [eurureg 'позола A[qeqoud st OA “(prey замой qsrgyuueds c < 

K]reroodso) weds yo oouoso1d оф sous поцелаѕе AS рәр sNAL JI uone[novfo jo smoy pz шуул рошлојлод oq рүпоцѕ поцеп@зе э1отзэл јешшәсѕ $ 

"($ 90g "ure18o[norsoA [eurures 10/pue uorerdse AS шлојод ‘< МІ [euuou Jo ads ur poyoodsns st OGY VA) jeuuou sr $ ПТ, wey 1195924 eq иво OCA. 
"ure38o[notsoA [ешшәѕ uo uoronusqo pue ‘($ 295) әјелӣѕе AS ou ur uureds Jo oouoso1d 4540 21235014 ошјрпш 4onp Алојејпов[е 
ei ш suoreogtro[eo *(19jeurerp ш шш £z <) опр A1ojernoefe ројепр ‘(иоцоэлр 1or1e1sod-101193uv ut шш cT <) AS PRIP :ОаЯ 1598815 zey} з8итриц 12430 

‘yanoo uueds роопрол pue *(Kouojsrsuoo Алејем) поцејаЗеоо uawas роопрез *osojong poonpol ‘/ > Hd ‘09 Ç'I > eumqoA :EOCA 1598815 yey} srojourered пошоб yx 


782) uoronsqo oj SATION 


Luv 10/pue ледом o[9909I€ A. 


IWV- 45 uuopeó 10 (ATANL 


epeooonueA 92924 ом e[eoooueA e[qedjeq peivedsns you OQA xxpe1oedsns Oda 


(Sure18o[norsoA [291195 
10/29 $поцелаіѕе Ag op 
‘PIPU JI) SSNUL 


A пошов uey, ounn ur ureds o10ur 
SURI CEOS SION. у Aqjetoedse) suun ur ода 


sisATeurm ojepnoe[o-1s0q 


шлод8 oj punoq зэтроацие uueds-nue 81 2 081 10] 
yooyo 'serpoqnue шлодв-пџе 10} JSH 12 pue *19joure1ed пошов 
реледил Aquo oy} st Aj[nour 3uesoid st uoreurn[88e weds У 


(LIp e8eq 295) 
uone[noefq зрелводом 


(91y e8eg 225) 


uoneoefouy 


7 Hed 295 "Т [10] 1290 
10 эаепелеота "Torpezjse 


91 2 ‘І год juosolq 
*urov[o1q uone[noefq 


juesqv 
uone[noefq 


dog euounopg [eunouqy эпуола опошон јешом 


» HS Ӯ ‘HT 110) 195 Surio enjorns [ergo тој XSH 10 ‘911$ 
[exon jo 6103510 *suroyduxAs/sugts Зитртол eAnonnsqo 


е grey јо d о 
y weg AOJO ere јо dn MOM ees 1095924 o1? GAI ово Jo Aue JI э113913$ теле 


S1ojoUIeIeq пошоб [EUIJON| SIojoureIeq пошоб [euLIOUqYy qmo e[n1 ој ure1801gjorn әре180дәт 10 ÁdoosojsÁo 1eprsuo;) 


TU с'1 < oum[oA uwag Тш $1 > ошијод uwag 


sisouogojeuuodgs 


поцешшәѕш опшојпелиј = [A] fuoneuruosur лопор = Jq *uonoefur wads orusejdojAoenut = [SD] ‘eaor шлодв = 4$ *umruropes = pH 
Зш8еип эоцецозол onouSvur = AWN ‹ опошоц отдолоопдооопалре = HLOV 'опопшоц 018 = НО ‘Ayoedeo Surpurq пол 110) = OQIL 
гопопшоц Sunepurs ро = HSL ‘ошхо = pl feuourroq Surjepurns IOF = HSA :euouuog Surzrurojni = НТ :20019]50]59) = L 
*sso1js pue *suomeorpour шедоо ‘олазофхо поводво 'ursrpro1&qgyodq ‘әлеу [euox орпјош urjoe[o1d oseo1our uo JEY} SUOTIPUOD + 
"juouromseoui urjoeo1d yeodal e цул peuuruoo әд рүпоце uNovjord y31H x 
"(uorounj опшејефодвАу pue Areynyrd medun ugo yoya) 51501 7шолцоошоц 1ој 42эЧо ој peurejqo ore WPJ pue ‘911 ‘001 | 

"вјалој шӣодореиод 
ojeAo[o p[nous ополојвојва) мој e osneooq ,[euxrou A[oyerido1ddeur,, ore s[oAo[ HI pue HSA [eULIou “ополој5ој5о] мој jo зоповола oq uy 1 


«Unjoepo1d usrq jo sesneo 12430 vurouopy Árejmyjrq WAL 


ътшопәру 
Kreymid 


PD mogum 29 qi 


ро mogum 2 Чим TAN 
ure1g 2 бејт “1050200 
Зшшош 'HLOV ‘НО unies Ta Aed 


urjv[o1q епо „чповјола ч8ЕН 


MEET ‘ОЯ WOT PL зод ASL 'unovpo1q umg 


Iq ло ‘uondopy 
1501 + US INI 


SUI[OSUNOD orjouer) 2g 
‘srsÁjeuy әшоѕошощо д 
"а доле 19390 


usrpeuododAH 
отдодореповл2 а 


шетреповодац 
отдолореџоводкн 


2000151594 
uedoipuy 


Аутодојит 
eunoopue-uoN 


{HS4 [euuou Io MoT 
İHT [euuou 10 MoT 
І мол 


с ва - Ауполоји] ope] Jo dN лол 


HSA [PUNON HSA [PWN 
HI [ution 


телом 


НТ ЧН 
ічн 


c "eurn aures IY} је поцопцѕдо TESLA XY оз рэтедэл зле под sse[un шеол ор jou од 11 
VS И ЈЕВ Па 10 поваору | "зато 52) Ч}09 jo eSe1oAe ot st sre тешрту8ио $4523 ULIN '(200% “LET :/91 10:0 Г) 
80250100) oneuer) 2$ "Wo 9'y > тхе [eurpnirauo] 152} ueaur pue 9'/ < HSA пом VON ALY м 9668 ‘seoroym 

“зтзАтеиху SUIOSOWIOIYD A. ‘WO 9'р < SXU [eurpnutSuo] 152} ULUI 29 O° > HSA чецм VO элец п %96 ‘Пош ommedsooze ur o 

год оте зро "510215054 29 *uorezuejeuieo телдел родиојола «ловлиз peumSur snorAe1d орпјош 51008} ASTA $ 

3210012450078 олцопдзао = уо feuourroq Зацетинз IOF = HSA fuoneuruesur зопор = TQ 

21012950072 eAnonnsqo-uou = YON поповдхо wads emonsa, uonoessrpo1onu = qs ur 

‘uonoefin шшодв опизеаозАоещит = [SO] Телэщет wads = 45 *uoreuruesut euuejnenut = INI 


50019 ur 
juese1q uuedg 


uondopy ло Ча 
‘SOLVES ‘INI 


5159128000194 [euuouqy 


srsouegojeureds телом 


30250100) oreuer) 2 
‘srsÁjeuy әш080шощо A 
*ed&joK1es ро 
"ayaueds uona $ > 


uoreA1ese1doÁr) uneds чим ASA LU 2 
4LAsdorg 5059], onsouserq 


€ veg Augur oew Jo dry 
YOM 295 - jueseiq 929024 
Sjonq [ejua јо uononnsqo 


10007] 5552 ], WN 29 97/, < HSA 


$uonounsqo ong 
(„КӘ VO) W 9% < SIXY [ешртуіЗиот 5059, WIN 2? 9/ > HSA TEUD 10} S107984 ASTA 


Taneds uon T > 


Tuas uona gp 0} Т 
Jo emmodsoozy 


Чим emuredsosmo 


wondopy 10 ЧА 1821+Ҹ5 


BUI[OSUNOD 29090) 2g 
‘зтзАтеих ошозошоло А. 
*ed&joK1e 19.0 


juosoiq uuedg 


Iq 10 uondopy 


UOT}VAIasoIdOAID MSSIL 50591, $ 
(weds 10} yooys) Asdorg 51597, 


3193914 uueds 


29 pojonujsqQ 10N SEM SLA 


Odd 3891], 


exi[-o1sed/Aureo1o 10 *Apno[o 
*juvos/juesqe prn] [ese A 


3105514 OCA 2? pojonuisqQ 10N SEA. 


(поцопдѕдо Aue o} ,[eurxo1d) ;uueds лоу рта Тезел эшшехя 


(4ure180seA op *AurojoeseA лома ou ур) 
Syuojeq SI se A „[е)914 FI CUD 2 SBA Jo uone1o[dxg [eors.mg 


pm; тешкртртая euruexq 
39 uone1o[dxg peur&prpidg 


juesqy uueds 
29 pojonsqQ SEM SLA 


“ping ssa1dxo ој popoou oq Кеш sea [eurrxo1d oy} jo (oures үш 10 чим) 1980109209 10/27 Зари o 

"Uononnsqo јо ays oq Ajyrjuopr ueo AydeIBosea “ројоодеп5 st поцопцѕдо J] 3uojed 

SI SBA TEISIP әцу *enjq sumy} euum ou J] 'лорреја IY} ш SI тојошео e поцм SBA [ејѕ1р OY} оуш 

опја опојАош |3oofur ‘Арэлнеилаугу 3uojed st SVA TEISIP IY} ‘A[IOY sao] IUES oq J] 'SeA TEISIP 
от озат oures jo үш ç [Surjoofur Aq рошијиоо од иво Kouojed sea Ашојооввл лома чим пош up $ 
"e[poou dy junjq 10 Чузоот8ие oBnes рс e Sursn sea oy} ozur Ayu зоо | 
"uouiopqe оу 0} 1soso[o SVA JO поплод = TEISI 'e[oniso1 IY} 03 3595010 SBA Jo uonod = [EUITXOJd 4. 
'sexmpoooud ово Suump шлодв Jo поцелловолаолло Эно $ 
$2180100493} eAnonpo1doz [erogrre = LAY ‘eaor wads = YS 
1 KurojsouxAprptrdoose A uornoefur weds oruse[dojAoexjur = [SO] ‘иоцешшәѕш топор = Та 


uononusqo зопр Алојејпов(е = OCA uondopy 10 Ча 


Газап | 1501 + WS 
ONJI SOX Л 
поно ромојола uondo ромојола 


Її Auroysoseaose A 


'e[dnoo Aq ролејола st 1501 + WS ‘$ 
"uoronusqo jonp [ejruo3 
ajeu yo ледәт [eorans Jo oje1 ssooons 
eu ѕрәәохә 1501 + US JO IPI sseoong `y 
“Lay ѕәлпһәл yeu} yogurt әјешәң ^c 
“AMPHI IOJ $лозову узы AVWA ‘с 
“(LE < 98%) оде тешлојеш рэоцелру ‘т 
i1uesei1d Зшмопој oy} Jo Aue ory 


IEAI [eySAIO 2р ‘Алэуем 
*snordoo рту Jese A 


зиэзэла зреэн weds 10 urieds 
29 pojonujsqQ SEM SLA 


juosqy OG 10 payonysqo SLA 


uononnsqo зопа erup pejoedsng 


€ Hed - AAJU ALN Jo dN Ялом 


поцешшәѕш eur1ejnenut = INI 
"eurea :0рәуѕой oy} ozur ueures jo 11s0dep eu цим әәә Кеш (onjeAmo o[rued ‘serpedsodAy :3:ә) srued oy} Jo senreuxrouqe omuojeue Uey $ 
"j[nso1 [eurzou e зојеотрш Aj roux элтз$эл8 ола A[prde1 ум urreds јо ooueseid 291 $ 

“Kesse поцовал ошоволов pue Áesse uorexjoued uueds орпјош sejdurexq | 

"(syue3seSuooop '8'2) ѕпопш зоре те suoreorpeur pue *eoue[equir опопшоц зрешој *osn jueoriqng *uorjoojur [EUISeA орпјош sesneo [erjuej0q x 


INI Suruuojied 1eprsuo?) 
—enbrugoo |, ео Panou] 
Jo §stusg ou Jo Ájpeuuouqy 
oruojeuy epn[oup $2512) 


wuds 0} punog 
зэтроациу uueds-nuy 


,JUOUIUOIIAUS јешдел pue 
ѕпопш үеотлзәо тешлопае 


V8] 2? 081 10] 1591, Jo sosneo 10} yooyD 


SNIN JEJAI 94} ut 
uueds Ayo] мол 
20 „BUYS, 


(15159 L uonoung uuedg 1oprsuo;)) Surry, Зот], 
wads әлцоәјәа 21915504 poop 1004 
Sy[nse [EU20N isynsey [euouqy 


19129124} SMOY 1-6 eutdeA 101121504 29 зпопш [C9IAI9 ош OUIUIEXO 
‘поцегало pejoedxe элоуэа A[ojerpourum рошлојлод st osmoo1ojut) 1591, [21102-1504 


SNIN [2910229 о ur 
jueseiq шлодб ом 


топовлејиј NMW 
Теле лазэд$ тешшопау 


Annog әјешоң [euuouqy 


uonenpeAq Алеји лоу этешен 1ојом 


SisÁ[eU y пошоб JEUN 


у Hed - Аполо ope] Jo do мом 


586 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


Vasectomy Reversal 

Belker AM, Thomas AJ, et al: Results of 1,469 microsurgical vasectomy 
reversals by the Vasovasostomy Study Group. J Urol, 145: 505, 1991. 

Boorjian S, et al: The impact of obstructive interval and sperm granuioma on 
outcome of vasectomy reversal. J Urol, 171: 304, 2004. 

Costabile RA, Goldstein M, Belker AL, et al: Technique of vasovasostomy and 
vasoepididymostomy: shortening the learning curve. AUA Update Series, 
Vol. 18, Lesson 36, 1999. 

Grober ED, et al: Vasectomy reversal outcomes among patients with vasal 
obstructive intervals greater than 10 years. Urology, 83(2): 320, 2014. 

Hsiao W, et al: Nomograms to predict patency after microsurgical vasectomy 
reversal. J Urol, 187(2): 607, 2012. 

Lee HY: A 20 year experience with vasovasostomy. J Urol, 136: 413, 1986. 

Mui P, et al: The need for epididymovasostomy at vasectomy reversal plateaus in 
older vasectomies: a study of 1229 cases. Andrology, 2(1): 25, 2014. 

Schiff J, et al: Outcome and late failure compared in 4 techniques of 
microsurgical vasoepididymostomy in 153 consecutive men. J Urol, 174(2): 
651, 2005. 

Schwarzer JU: Vasectomy reversal using a microsurgical three layer technique: 
one surgeon's experience over 18 years with 1300 patients. Int J Androl, 
35(5): 706, 2012. 

Yang G, et al: The kinetics of the return of motile sperm to the ejaculate after 
vasectomy reversal. J Urol, 177(6): 2272, 2007. 


Testis Biopsy 

Kim ED, Lipshultz LI: Testis Biopsy: indications and interpretation in male 
infertility. AUA Update Series, Vol. 17, Lesson 40, 1998. 

Sharlip ID, Chan SL: Testicular biopsy and vasography. Male Infertility and 
Sexual Dysfunction. Ed. WJG Hellstrom. New York: Springer-Verlag New 
York, Inc., 1997, pp 174-188. 

Shoor RA, et al: The role of testicular biopsy in the modern management of male 
infertility. J Urol, 167: 197, 2002. 


Varicocele 

Cayan S, et al: Treatment of palpable varicocele in infertile men: a meta-analysis 
to define the best technique. J Androl, 30: 33, 2009. 

Weedin JW, et al: Varicocele repair in patients with non-obstructive azoospermia: 
a meta-analysis. J Urol, 183(6): 2309, 2010. 

Zini A, Girardi SK, Goldstein M: Varicocele. Male Infertility and Sexual 
Dysfunction. Ed. WJG Hellstrom. New York: Springer-Verlag New York, 
Inc., 1997, pp 201-218. 


Assisted Reproductive Technology 

Carbone Jr DJ: Male reproductive physiology and assisted reproductive 
technology. AUA Update Series, Vol. 18, Lesson 21, 1999. 

Centers for Disease Control and Prevention. 2018 Assisted Reproductive 
Technology Fertility Clinic Success Rates Report. Atlanta (GA): U.S. 
Department of Health and Human Services; 2020. 
(https://www.cdc.gov/art/reports/2018/fertility-clinic.html) 

Girardi SK, Schlegel PN: Micromanipulation of the male gamete. Male 
Infertility and Sexual Dysfunction. Ed. WJG Hellstrom. New York: 
Springer-Verlag New York, Inc., 1997, pp 258-275. 

Society for Assisted Reproductive Technology (SART) and the American 
Society for Reproductive Medicine (ASRM): Assisted reproductive 
technology in the United States: 2001 results generated from the 
ASRM/SART registry. Fertil Steril 87(6): 1253, 2007. 


EMERGENT UROLOGIC CONDITIONS 


Testicular Torsion 
1. Types of torsion 

a. Intravaginal—torsion of the spermatic cord within the tunica vaginalis. 

b. Extravaginal—in newborns the tunica vaginalis is not adherent to the 
dartos (i.e. the gubernaculum attachments are not mature); therefore, the 
spermatic cord and the tunica vaginalis can twist as a unit. 

2. Predisposing factors for testicular torsion 
a. Undescended testis (cryptorchidism) 
b. “Bell-clapper” deformity 

3. Presentation 

a. Torsion is most common in males 12-18 years of age, but it can occur at 
any age. 

b. The patient complains of acute onset of severe testicular pain with or 
without swelling. Some males may have a history of intermittent torsion 
(acute episodes of torsion that spontaneously resolve). 

c. Physical findings may include a tender firm testicle, high-riding testicle, 
horizontal lie of testicle, absent cremasteric reflex, no pain relief with 
elevation of the testis, thick or knotted spermatic cord, and epididymis 
not posterior to the testis. 

4. Diagnosis 

a. The diagnosis of testicular torsion is based mainly on clinical suspicion. 
The differential diagnosis includes acute epididymitis/orchitis. Torsion 
is more likely when the onset of pain is acute and extremely intense. 
Epididymitis is more likely when the onset of pain is gradual and 
progresses from mild to more intense. 

b. If testicular torsion is suspected, do not delay surgical exploration in 
order to perform imaging tests. 

i. Torsion—Doppler ultrasound of the torsed testis Shows minimal 
blood flow compared to a normal testis. Nuclear testicular scan 
shows decreased radiotracer activity on the torsed side. 

ii. Acute epididymitis—Doppler ultrasound of the affected testis shows 
increased blood flow compared to a normal testis. Nuclear testicular 
scan shows increased radiotracer activity on the affected side. 

5. Treatment 

a. If testicular torsion is suspected, immediate surgical exploration is 
mandatory because delay may result in death of the testicle (waiting for 
imaging tests is contraindicated). 

b. During scrotal exploration, the affected testis is detorsed. If it is not 
viable, orchiectomy is performed. If it is viable, orchiopexy is 
performed. Always perform a bilateral orchiopexy because the 
contralateral testis may be at risk for subsequent torsion. 

c. Most testicles remain viable when they are detorsed within 6 hours. Few 
testicles remain viable when they are detorsed > 24 hours after torsion. 

d. An attempt at manual detorsion can be attempted for intravaginal torsion 
if an operating facility is not immediately accessible. This is done by 
attempting to externally rotate the testicle. Even if the testicle is 
detorsed, a bilateral orchiopexy should be performed to prevent further 
episodes of torsion. 
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Testicular Rupture/Testis Fracture—see page 612. 


Testicular Dislocation—see page 612. 


Penile Fracture—see page 613. 
Priapism 
1. Ischemic (low flow) priapism is a medical emergency and needs to be 
treated immediately because delay in treatment can result in permanent 
erectile dysfunction. 
2. See Priapism, page 592. 


Paraphimosis 
1. Paraphimosis occurs when the foreskin becomes stuck behind the glans. 
2. Paraphimosis should be reduced immediately to prevent penile necrosis. 
3. Topical anesthetic, penile block, pain medication, and/or sedation may 

help relieve the pain associated with reducing the paraphimosis. If the 
paraphimosis cannot be reduced manually, an emergency dorsal slit or 
circumcision may need to be performed. 

. To reduce the paraphimosis, you must first squeeze the edema out of penis. 
This is accomplished by applying a firm grip on the edematous tissue and 
squeezing. Once the edema has been removed, place the index and middle 
finger of both hands on opposite sides of the constricting skin (a gauze pad 
between the fingers and penis may help prevent the fingers from slipping 
during reduction). The thumbs of both hands are placed on the glans. As 
the thumbs push on the glans, the index and middle fingers pull the 
foreskin over the glans (a motion similar to injecting with a syringe). 

5. In immunocompromised patients, diabetics, and alcoholics, dermal injury 
sustained while reducing a paraphimosis may be a nidus for Fournier's 
gangrene. Close observation is recommended if cutaneous compromise 
exists after reducing the phimosis. 


A 


Urinary Obstruction 
1. Ureteral obstruction with sepsis—drain the infected urine with a 
nephrostomy tube and administer antibiotics. The cause of the obstruction 
can be treated after the infection resolves. 

. High grade ureteral obstruction—place a ureteral stent, place a 
nephrostomy tube, or remove the cause of the obstruction. Relieving the 
obstruction promptly will prevent kidney damage. 

. Bladder outlet obstruction with significant urinary retention—place a 
urethral catheter or suprapubic tube. 


N 
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Acute spinal cord compression from cancer metastasis 


For spinal compression from prostate cancer—See Acute Spinal Cord 
Compression From Metastasis, page 261. 


Fournier’s Gangrene—see page 708 


Ambiguous Genitalia 
1. This is an emergency primarily because some conditions that cause 
ambiguous genitalia can cause life-threatening fluid and electrolyte 
abnormalities. 
2. See Evaluation of Ambiguous Genitalia, page 590. 


Emergent Urologic Conditions 589 


Post-obstructive Diuresis 
1. Post-obstructive diuresis refers to the prominent polyuria that occurs after 
relieving complete obstruction of the urinary system (bilateral ureteral 
obstruction, obstruction of a solitary kidney, or bladder outlet obstruction). 

. The physiology of diuresis may include 

a. Osmotic diuresis—osmotic diuresis is the most common form of 
post-obstructive diuresis. It is caused by accumulation of 
non-absorbable solutes, especially urea. 
b. Physiologic diuresis—release of fluid and sodium that has accumulated. 
c. Nephrogenic diabetes insipidus—impaired tubular concentrating. 
d. Impaired proximal tubular sodium reabsorption. 
e. Circulating hormones (e.g. elevated atrial natriuretic peptide). 

3. The diuresis is usually self-limiting and lasts < 48 hours. 

4. In rare cases, the diuresis lasts > 48 hours because impaired proximal 
tubular reabsorption of sodium causes salt diuresis, which can result in 
hypovolemia, hyponatremia, hypokalemia, and hypomagnesemia. 

. Treatment 
a. Obtain serum BUN, creatinine, & electrolytes (including magnesium). 
b. If the patient meets all of the following criteria, the patient may be 

discharged. 

* The duration of obstruction is relatively short. 

* No marked elevation of BUN or creatinine. 

* No major electrolyte abnormality. 

* The patient's mental status is not changed from baseline. 

* The patient can drink fluids in response to thirst. 

• Stable condition and stable vital signs. 
c. Ifthe patient does not meet the above criteria, admit the patient. 
d. Closely monitor serum BUN, creatinine, electrolytes, blood pressure, 
pulse, urine output, and daily weights. 

. If the patient cannot tolerate oral fluids or oral fluid intake is not keeping 
up with the urine output, start intravenous 1/2 NS at a rate that replaces 
each ml of urine output with one ml of 1/2 NS. If the patient is at risk for 
pulmonary edema or congestive heart failure, replace the urine output at 
a lower rate. If the patient has pulmonary edema, consider withholding 
IV fluids until the pulmonary edema resolves. Over zealous 
administration of IV fluids can prolong the diuresis. 

Replace sodium, potassium, magnesium, and bicarbonate as needed. 
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PRIAPISM 


General Information 

1. Priapism is a persistent penile erection that continues 4 hours in duration, 
despite the absence of sexual stimulation. 

2. Management of priapism is aimed at detumescence, preservation of 
erectile function, and prevention of further episodes. 

3. Types of priapism 
a. Ischemic priapism—ischemic priapism is the most common type of 

priapism. Stuttering priapism is a rare form of ischemic priapism. 

b. Non-ischemic priapism. 


Ischemic Priapism (Low Flow Priapism, Veno-occlusive Priapism) 

1. Physiology— decreased venous outflow from the cavernosa causes 
increased intracavernosal pressure. Increased intracavernosal pressure 
causes decreased arterial inflow (low inflow and low outflow). Stasis of 
blood generates local hypoxia and acidosis. This ultimately results in a 
prolonged, painful, fully rigid erection. 

2. Exam—the corpora cavernosa are fully erect, rigid, and tender, but the 
glans and corpus spongiosum are soft. Blood aspirated from the corpora is 
very dark red. 

. Causes 

a. Sickle cell trait or disease, & other hematologic disorders. 

b. Malignant infiltration of the corpora—especially leukemia. 

c. Total parenteral nutrition—especially after 20% lipid infusion. The risk 
of priapism may be reduced by giving 10% lipids and extending lipid 
administration over 24 hours. 

d. Medications—such as treatments for erectile dysfunction, testosterone, 
alpha-agonists, trazodone, bupropion, hydroxyzine, phenothiazines 
(especially chlorpromazine), and cocaine (topical and systemic). 

e. Hyperosmolar IV contrast 

f. Recent spinal cord injury 

g. Spinal or general anesthesia 

Ischemic priapism is an emergency and it requires immediate treatment. 

a. A longer duration of ischemic priapism (particularly > 4 hours) is 
associated with progressive cavernosal smooth muscle necrosis, 
cavernosal fibrosis, and erectile dysfunction. 

b. The longer the duration of ischemic priapism, the higher the rate of 
erectile dysfunction. With early intervention (« 12 hours), erectile 
dysfunction may occur in up to 50% of cases. When ischemic priapism 
is present for 24-36 hours, 65-90% of men will develop severe erectile 
dysfunction. When ischemic priapism is present for > 36 hours, almost 
100% of men will develop severe erectile dysfunction. When priapism 
duration is > 48 hours, intervention may allow the erection and pain to 
subside, but it will probably not prevent erectile dysfunction. 

c. See Work Up and Treatment, page 596. 

Stuttering Priapism (Intermittent Priapism) 

1. Stuttering priapism is recurrent ischemic priapism that occurs over an 
extended period of time (not rapid recurrence of a single episode). 

2. Each episode of priapism should be managed in the usual fashion. 

3. Sickle cell disease is the most common cause of stuttering priapism. 
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After the acute episode of priapism has resolved, consider the one of the 
following strategies for preventing further episodes of priapism. 
a. LHRH agonists (page 289), GnRH antagonists (page 289), or 
antiandrogens (page 291) may be tried in men with adult stature and full 
sexual maturation. When starting an LHRH agonist without an 
antiandrogen, the testosterone flare (see page 292) may cause recurrent 
or persistent priapism during the flare. 
Routine low dose type 5 phosphodiesterase inhibitor (sildenafil 25 mg 
ро q day or tadalafil 5 mg po 3 times a week)—this treatment is started 
only when the penis in the flaccid state. 
c. Other agents that have been used: digoxin, gabapentin, or baclofen. 
Self treating a priapism episode 
a. Intracavernosal self-injection of phenylephrine. 
b. Although not recommended by the AUA guideline, the following drugs 
have been used for self treatment of a priapism episode. 
i. On-demand oral pseudoephedrine (an alpha-agonist). 
ii. On-demand oral 5 mg terbutaline (a beta-2 agonist), and if priapism 
has not resolved by 15 minutes later, take a second 5 mg dose. 
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Non-ischemic Priapism (High Flow Priapism, Arterial Priapism) 
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Physiology—increased cavernosal arterial inflow without reduced venous 
outflow (high inflow and high outflow). This generates a prolonged, 
non-painful, partially rigid erection without local hypoxia or acidosis. 


. Exam—the corpora cavernosa are partially erect and non-tender. The 


glans and corpus spongiosum are soft. Blood aspirated from the corpora is 
bright red. 


. Cause—injury to the penis creates a fistula between the cavernous artery 


and the corporal tissue. The most common cause of high flow priapism is 
blunt perineal or penile trauma (but it can also occur after penile surgery, 
such as internal urethrotomy). High flow priapism can occur immediately 
or within a few weeks after the trauma. 


. Doppler ultrasound may be able to identify the cavernosal artery fistula. 


However, arteriogram is the gold standard for diagnosis. 


. Treatment is not an emergency 


a. Non-ischemic priapism is treated expectantly (although ice pack 
application to the perineum or perineal compression may help resolve 
non-ischemic priapism). Approximately 62% of cases will resolve 
without intervention. Of the cases that spontaneously resolve, 60% 
recover normal erections. Potency has been restored even after months 
of sustained non-ischemic priapism. 

b. Ifnon-ischemic priapism does not resolve spontaneously or if the patient 
wishes treatment, perform arterial embolization. The AUA and EAU 
guidelines prefer absorbable embolic materials (e.g. autologous blood 
clot, absorbable gelatin) because non-absorbable materials (e.g. coils, 
glue, alcohol) are more likely to cause permanent erectile dysfunction. 
Embolization eliminates non-ischemic priapism in 75% of cases. 

c. If the patient is not a candidate for embolization or if repeated 
embolization fails, then surgical fistula closure can be performed. 

d. See Work Up and Treatment, page 596. 


Other Medical Conditions and Priapism 
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Non-ischemic priapism from malignant penile infiltration (e.g. leukemia) 
surveillance is the usual management. Treatment of the primary 
malignancy should be instituted if feasible. 

Erection from anesthesia or spinal cord injury—these typically resolve 
within 4 hours when untreated. If the erection does not resolve within 4 
hours, evaluate and treat the priapism in the usual manner. 
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Evaluation 

1. History—include duration of erection, degree of pain, prior episodes of 
priapism, erectile function, blood disorders, cancer, trauma, recreational 
drugs, medications, IV contrast, cardiovascular disease, hypertension, etc. 

2. Physical exam—including genitals, perineum, pelvis, abdomen, nodes. 

3. Labs—complete blood count and coagulation profile. If indicated, obtain 
sickle prep or hemoglobin electrophoresis. Drug screen may be useful. 

4. The physician must differentiate ischemic from non-ischemic priapism 
using one of the following tests. These tests are performed before starting 
treatment. For ischemic priapism, these tests can be repeated after 
treatment to confirm resolution of the ischemic state. 

a. Cavernosal blood gas 

b. Color Doppler ultrasonography— performed in the lithotomy or frog-leg 
position with scanning of the perineum and the entire ventral penile 
shaft. Scanning of the shaft should done bilaterally in the peri-urethral 
sagittal plane. Examine the blood flow in both cavernosal arteries. 


Cavernosal Blood Gas} | Doppler Ultrasound 


PO, PCO, Cavernosal Artery 
(mm Hg)| (mm Hg) P Blood Flow Velocity 
Ischemic Priapism «30 > 60 <7.25 | Zeroor Minimal 
Non-ischemic Priapism* > 90 <40 740 | Normal or High 
Normal Flaccid Penist 40 50 735 | Normal 


* Cavernosal blood gas values are consistent with arterial blood. 
T Cavernosal blood gas values are consistent mixed venous blood. 
{ When the patient is breathing room air. 


Treatment of Ischemic Priapism 

Therapies Not Recommended— prostate massage, ice packs to the penis, and 

enemas are usually not effective and were not recommended by the AUA. 

Corporal Aspiration & Irrigation 

1. First line treatment for ischemic priapism is corporal aspiration with or 

without corporal irrigation. After administering local anesthesia, insert a 
16 or 18 gauge needle into the corpora cavernosa (typically at the lateral 
proximal shaft of the penis, i.e. 3 or 9 o'clock position) and aspirate blood. 
Sterile normal saline may be irrigated into the corpora to dilute stagnant 
blood. Repeat this process as indicated. 

2. If corporal aspiration/irrigation fails to resolve the priapism, then 

intracavernosal phenylephrine is usually the next step. 

Intracavernosal Phenylephrine (Alpha-1 Adrenergic Agonist) 

1. For healthy adults, use a solution of 100-500 mcg phenylephrine per ml 
normal saline. To obtain 200 mcg phenylephrine/ml solution, mix 0.2 cc of 
1% phenylephrine (10 mg/cc) in 9.8 cc of normal saline. 

. One milliliter of the solution is injected into the cavernosa every 3-5 
minutes until detumescence is achieved (maximum adult dose of 
phenylephrine is 1000 mcg over 1 hour). For patients with cardiovascular 
disease and for children, a lower dose of phenylephrine is used. If 
detumescence is not achieved after one hour, proceed with a distal shunt. 

. Monitor the patient's blood pressure and pulse (during and for 60 minutes 
after phenylephrine administration) because hypertension, tachycardia, 
reflex bradycardia, and arrhythmia can occur if phenylephrine enters the 
systemic circulation. Also, consider monitoring electrocardiogram, 
especially in patients with cardiovascular disease. 

4. Do not use phenylephrine in patients with cerebrovascular disease, poorly 

controlled hypertension, or taking monoamine oxidase inhibitors. 
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Sickle Cell and Ischemic Priapism 
1. Initial management is simultaneous initiation of 
a. The usual management for ischemic priapism. 
b. IV hydration with alkalization (add bicarbonate to the IV fluids). 
c. Analgesia—pain control often requires an opioid. 
d. Oxygen administered by nasal cannula or facemask. 
2. If initial therapy fails, begin packed red blood cell transfusion until 
hemoglobin > 10 g/dl (which should reduce the hemoglobin S to < 30%). 
3. Prevention of recurrent or stuttering priapism may include 
a. Transfusion to keep hemoglobin > 10 g/dl. 
b. Avoid factors that precipitate sickling (e.g. dehydration, cold, hypoxia). 
c. For additional prevention strategies, see Stuttering Priapism, page 592. 


Shunts 
1. The goals of shunting are detumescence and elimination of local hypoxia. 
2. If priapism fails to resolve after one hour of corporal aspiration and 

phenylephrine therapy, a distal shunt is performed. If the initial distal shunt 
was a less aggressive procedure (e.g. Winter, Ebbehoj, unilateral T shunt), 
then a more aggressive distal shunt (e.g. bilateral T shunt with tunnelling 
or Al-Ghorab shunt) may be tried before proceeding to a proximal shunt. If 
the distal shunt does not work, consider performing a proximal shunt. 

. During the shunt procedure, dark (hypoxic) blood should be squeezed 

from the corpora until it is replaced by bright red (oxygenated) blood. 

The EAU guideline indicates that perioperative anti-thrombotic therapy 

may decrease priapism recurrence during the several days after surgery. 

. Distal shunts (corporal-glandular shunts)—these create a fistula between 

the corpora cavernosa and the glans. 

a. Winter shunt—insert a Tru-cut biopsy needle into the glans and excise 
multiple cores from the distal corpora. This is the least effective shunt. 

b. Ebbehoj shunt—insert a scalpel through the glans and make multiple 
punctures through the distal corpora. 

c. T-shunt—insert a 10 blade scalpel (with the sharp edge of the blade 
facing either ventrally or dorsally in the sagittal plane) through the glans 
and into the distal tip of the corpora, rotate the blade 90 degrees so that 
the sharp edge of the blade faces lateral, then remove the blade. This 
creates a T shaped incision in the distal tip of the corpora. The procedure 
is initially performed on one side. If priapism does not resolve or the 
erection returns within 15 minutes, then the T-shunt is performed 
bilaterally. If a bilateral T shunt does not resolve the priapism, then 
tunnelling of the corpora may be performed. Tunneling is accomplished 
by passing a 20 or 22 F straight urethral sound or Hegar dilator through 
incision and into the corpora. The corpora are dilated bilaterally all the 
way to the base of the penis (i.e. to the peno-scrotal junction). 

d. Al-Ghorab shunt—a 2 cm transverse incision is made in the dorsal glans 
penis 1 cm distal to the coronal sulcus. Through this incision, the distal 
portion of tunica albuginea is excised from each corpus. 

Proximal shunts 

a. Quackel’s shunt (corporal-spongiosum shunt)—through a perineal or 
penile shaft incision, the corpus spongiosum and corpus cavernosum are 
incised and anastomosed on one side. The more proximal the shunt, the 
less likely a urethral fistula will occur because the thickness of the 
spongiosum covering the urethra is greater in the proximal urethra. 

b. Grayhack shunt (corporal-saphenous shunt)—the saphenous vein is 
anastomosed to the corpus cavernosum at the base of the penis. 

c. Proximal shunts have a higher rate of erectile dysfunction than distal 
shunts. 
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Treatment (Based on AUA 2010, EAU 2021, and 3rd ICUD Guidelines) 


Begin simultaneous treatment of underlying disease (e.g. sickle cell) 


Cavernosal Blood Gas (CBG) While Breathing Room Air or 
Measure Cavernosal Artery Blood Flow (CABF) by Doppler Ultrasound (DUS)? 


Ischemic Priapism 
CBG = ро<30, рсо>60, pH<7.25 


or CABF by DUS = Zero or minimal 
Cavernosal Aspiration 
+ Irrigation§ 

Priapism Persists 
Intra-cavernosal 
Phenylephrinet 

Priapism Persists 
Priapism 


soirs Distal shunt 
solves’ 


Priapism Persists 


Priapism 
Resolves* 


Priapism 
Resolves* 


Priapism 


Non-ischemic Priapism 
CBG = pO,>90, pCO,<40, pH~7.40 
or CABF by DUS = Normal or High 


Observation 


Priapism Persists 
If priapism persists or if the patient 
wishes treatment, then perform 
Arteriography & Embolization 
(using absorbable embolic material). 
Repeat the embolization as needed. 
Priapism Persists 
If embolization fails, consider 


1 жж 
Proximal Shunt surgical correction of the fistula 


Resolves* 
Priapism Persists 


Consider Penile Prosthesis} 


+ Phenylephrine is contraindicated in men with cerebrovascular disease, uncontrolled 
hypertension, or taking a monoamine oxidase inhibitor. Monitor the patient’s blood 
pressure and pulse (during & for 1 hour after injection). Monitor electrocardiogram 
in men with cardiovascular disease, and consider monitoring electrocardiogram in 
all patients. Adult dose is usually 100-500 mcg injected intracavernosal every 3-5 
minutes until detumescence. Maximum adult dose = 1000 mcg in 1 hour. 
* Resolution of priapism may be confirmed by repeat cavernosal blood gas or repeat 
Doppler ultrasonography. 
1 Consider prompt placement of a penile prosthesis, especially for priapism duration 
> 36 hours despite previous treatments. In these men, erectile dysfunction is highly 
likely and placing a penile prosthesis is easier before corporal fibrosis develops. 
** Tf the initial distal shunt was less aggressive (e.g. Winter, Ebbehoj, unilateral T 
shunt), then a more aggressive distal shunt (e.g. bilateral T shunt with tunnelling or 
Al-Ghorab shunt) may be tried before proceeding to a proximal shunt. 
° Doppler ultrasound is performed in the lithotomy or frog-leg position with scanning 
of the perineum and the entire ventral penile shaft. Scan the penile shaft bilaterally 
in the peri-urethral sagittal plane. Examine both cavernosal arteries. 
§ Injection of phenylephrine may be used as initial treatment for drug induced 
priapism of short duration (e.g. from alprostadil). If phenylephrine is unsuccessful, 
corporal aspiration should be attempted before proceeding to a shunt. 
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Trauma is often divided into two categories. 

a. Blunt trauma—forceful impact to the body with a dull object or surface. 
The skin often remains intact (i.e. the skin barrier is unbroken). Blunt 
trauma is also called non-penetrating trauma. 

b. Penetrating trauma—a foreign object pierces the skin and creates a 
wound. The object may penetrate superficially or deep. 

Blunt trauma is caused by the following mechanisms 

a. Shear force (acceleration or deceleration)—when the musculoskeletal 
framework rapidly decelerates, the mobile internal organs initially 
continue to travel (without slowing) in the direction of movement, 
resulting in shear forces in or near the structures that attach the organ to 
the framework. These shear forces can cause tears in the organ itself or 
in the points of attachment (such as blood vessels or connective tissue). 
Sheer injury can also happen with rapid acceleration. Acceleration 
injuries are rare, whereas deceleration events are far more common. 
Examples of deceleration events include motor vehicle accidents and 
falls from height. 

b. Compression (crush)—the body is compressed by an unyielding object. 
A moving person may collide with a stationary object (e.g. a bicyclist 
hitting a post) or a moving object may collide with a stationary person 
(car hitting a pedestrian). Other examples of compression injuries 
include falling and hitting the ground, getting hit with a punch, or a lap 
belt compressing the abdomen in a motor vehicle accident. 

c. Compression plus shear force—an example is a fall from height (the 
body suffers compression when it hits the ground, and then rapid 
deceleration causes internal shear injury). Another example is a head-on 
motor vehicle accident where the person impacts the steering wheel. 


. Penetrating trauma can be classified based on the velocity of the projectile. 


a. Low velocity injury—these are caused by objects that move slow 
enough to cause little or no surrounding blast injury. Examples include a 
stab wound or gunshot from a hand gun. 

b. High velocity injury—these are caused by objects that move fast enough 
to generate blast injury (blast injury is tissue damage that occurs around 
the tract of penetration and is caused by a shock wave that travels 
through the tissue). The viability of tissue that is exposed to blast injury 
may not be evident until days after the initial trauma. An example of a 
high velocity injury is a gunshot wound from an assault rifle. 

Shock is the state of insufficient blood flow to the tissues. Symptoms, vital 

signs, physical exam, and lab tests may all be used to diagnose shock. 

Patients with shock often demonstrate low blood pressure, rapid heart rate, 

decreased urine output, cold extremities, altered mental status (e.g. 

confusion, lethargy), and prolonged capillary refill. 

Hemodynamically stable—the absence of shock and the absence of 

significant bleeding (e.g. serial hematocrits are stable). 

Hemodynamically unstable—these patients are in shock and/or they have 

uncontrolled bleeding (e.g. serial hematocrits are declining, often rapidly). 

This condition is often an immediate threat to the person's life, especially 

if they did not improve after resuscitation with intravenous fluids/blood. 
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Traumatic Hematuria 

1. Traumatic hematuria is defined as blood in voided or catheterized urine 
shortly after external trauma. 

. Traumatic hematuria requires evaluation when any of the following criteria 

are present. 

a. Gross hematuria. 

b. Penetrating trauma. 

c. Pediatric patient (age < 16) and urinalysis shows > 50 RBC/HPF. 

d. Blunt trauma with microscopic hematuria and at least one episode of 
hypotension (systolic blood pressure < 90) at anytime since the injury. 

Significant urinary injury may be present in the absence of hematuria. 

Evaluation for genitourinary trauma should be performed (even in the 

absence of hematuria) when either of the following criteria are present. 

a. The mechanism of injury suggests genitourinary trauma (e.g. rapid 
deceleration or flank trauma). 

b. Clinical findings suggest genitourinary injury (e.g. flank ecchymosis, 
flank pain, posterior lower rib fractures, transverse process fractures 
near kidney, pelvic fracture, or injuries close to genitourinary organs). 
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Urethral Injury 


Presentation and Diagnosis of Urethral Injury 

1. Urethral injury rarely occurs in females. 

2. Findings that suggest urethral injury include blood at the urethral meatus, 
genital or perineal hematoma, penile fracture, high-riding prostate, pelvic 
fracture, penetrating penile injury, inability to void, and distended bladder. 

3. Patients with a suspected urethral injury should undergo a retrograde 
urethrogram (RUG), although urethroscopy is an acceptable alternative 
for patients with penetrating trauma or penile fracture. For RUG, x-rays 
are taken at a 30 degree oblique position. A scout image is taken. Then 
images are taken during retrograde injection of water soluble contrast 
(20-30 ml) with the urethral meatus occluded to prevent antegrade flow. 
Post drainage images may also be obtained. 


Contraindications to Catheter Placement 
1. A urethral catheter should not be placed without a RUG when any of the 
following findings are present. 
a. Blood at the urethral meatus 
b. High-riding prostate on rectal exam—high riding prostate has a low 
sensitivity for predicting urethral injury. Pelvic hematoma can make it 
difficult to discern the location of the prostate. 
c. Penile, perineal, or scrotal hematoma—especially “sleeve” hematoma of 
the entire penis shaft or “butterfly” shaped hematoma of the perineum. 
d. If you suspect a urethral injury (e.g. pelvic fracture, penetrating penile 
injury, penile fracture, inability to void, distended bladder). 
2. See page 616 (Genitourinary Trauma, Part 1a). 


Classification of Urethral Injury 

1. Classification based on the extent of injury 
a. No urethral tear (no extravasation)—Uurethral contusion or stretching. 
b. Partial urethral tear 
c. Complete urethral transection 

2. Classification based on location 
a. Anterior urethral injury—distal to the membranous urethra. 
b. Posterior urethral injury—from the membranous urethra to the bladder. 
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Treatment of Urethral Injury— General Principles 
1. Initial management of blunt urethral trauma 

a. Urethral contusion (no extravasation)—bladder drainage for a few days. 

b. Minor partial tear (minor extravasation)-bladder drainage for 1-3 weeks. 

c. Major partial tear or complete urethral transection (major extravasation) 
i. Anterior urethra—bladder drainage for at least 3-6 weeks. 

ii. Posterior urethra—bladder drainage for at least 3 months if initially 
managed by suprapubic tube and for at least 3-6 weeks if initially 
managed by urethral realignment. 

2. Initial management of penetrating urethral trauma 

a. Low velocity injury (e.g. stabbing, hand gun)—if the patient's condition 
permits, the preferred treatment is immediate surgical repair. 

b. High velocity injury (e.g. assault rifle)—the initial management of these 
injuries is usually bladder drainage. 

3. See page 616 and page 617 (Genitourinary Trauma, Parts 1a and 1b). 
Posterior Urethral Injury 
1. Almost all posterior urethral injuries are caused by pelvic fracture from 
blunt trauma. Urethral injury occurs in 10% of men with pelvic fractures, 
and the urethral tear usually occurs through the bulbomembranous junction 
(where the urethra passes through the perineal membrane). The prostate 
and bladder are pushed cephalad by hematoma, resulting in a high-riding 
prostate on rectal exam and a “pie in the sky” bladder on cystogram. 
2. Pelvic fracture urethral injury commonly causes urethral stricture and 
erectile dysfunction, but urinary incontinence is uncommon. 
3. Immediate urethral repair 

a. When rectal and bladder neck injury are absent, deferred urethral repair 
is preferred because immediate surgical repair results in a higher rate of 
urinary incontinence and erectile dysfunction. 

b. When rectal or bladder neck injury are present and the patient is stable 
enough for surgery, immediate urethral repair is recommended because 
it results in a lower risk of urinary incontinence than deferred repair. 

4. Deferred urethral repair (with or without urethral realignment) 

a. When rectal and bladder neck injury are absent, posterior urethral 
injury is treated by bladder drainage followed by deferred repair. 
Bladder drainage is achieved by one of the following methods. 

i. Suprapubic tube—these patients almost always develop urethral 
stenosis or urethral obliteration; therefore, urethroplasty is usually 
performed at least 3-6 months after injury (see page 434). A 
suprapubic tube does not increase the infectious complications of 
patients undergoing internal fixation of a pelvic fracture. 

ii. Urethral realignment (urethral stenting)—within several days after 
injury (when the patient is stable), urethral realignment is achieved 
by placing a urethral catheter over a guidewire using fluoroscopic 
and/or endoscopic guidance (usually using both retrograde and 
antegrade approaches). Do not perform prolonged attempts at 
realignment. Do not perform realignment by open surgery. The 
catheter is removed in 3-6 weeks. Although some men heal without 
major urethral stenosis, most men require urethroplasty or recurrent 
instrumentation to maintain urethral patency. Urethroplasty may be 
easier when the urethra is realigned. For treatment of stenosis in these 
men, see page 434. 

b. The risk of impotence and urinary incontinence is the same whether 
urethral injury is initially managed by suprapubic tube or by urethral 
realignment. However, the rate of urethral stricture is lower with 
urethral realignment (40-50%) than with a suprapubic tube (> 90%). 
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Anterior Urethral Injury 
1. Anterior urethral injuries can arise from blunt or penetrating trauma. 
2. Bulbar urethra injury 

a. Usually caused by a straddle injury or a direct blow to the perineum in 
which the urethra is crushed against the pubic bone. 

b. May present with a *butterfly" shaped hematoma on the perineum and a 
scrotal hematoma (blood confined to Colles’ fascia attachments). 

3. Pendulous urethra injury 

a. Often caused by a straddle injury or a direct blow to the penis. 

b. May present with a “sleeve” hematoma of the entire penis shaft (blood 
confined to Buck’s fascia attachments). If Buck’s fascia is ruptured, the 
hematoma may spread to the perineum and scrotum. 

4. Anterior urethral injuries associated with blunt trauma (without penile 
fracture) or with high velocity penetrating trauma (e.g. assault rifles) are 
initially managed by bladder drainage (with a suprapubic tube or urethral 
catheter). When the patient is stable enough for surgery, immediate 
surgical repair is recommended in the following circumstances. 

a. Penile fracture with anterior urethral injury 

b. Penetrating trauma from low velocity projectiles—injuries from a low 
velocity projectile (e.g. stab wound, gunshot from a handgun) cause 
minimal surrounding blast injury and may be repaired immediately. 
Injuries from a high velocity projectile (e.g. gunshot from an assault 
rifle) may develop surrounding blast injury that can become evident well 
after the initial trauma; therefore, wounds from a high velocity projectile 
should be managed by bladder drainage and deferred repair. 

5. Extensive debridement of the urethra and corpus spongiosum is not 
advised. In the acute trauma setting, bruised tissue may look ischemic and 
overzealous debridement may lead to unnecessary tissue loss. 


Bladder Injury 


General Information 
1. Bladder injury is usually caused by pelvic fracture or by blunt trauma to 
the lower abdomen when the bladder is distended. 
. Most bladder injuries are caused by motor vehicle accidents (e.g. the lap 
belt compresses a full bladder, causing it to rupture). 
. Bladder injury is present in approximately 5% of patients with pelvic 
fracture and in about 30% of patients with gross hematuria and pelvic 
fracture. 
The bladder dome is the weakest region of the bladder; thus, most ruptures 
occur at the bladder dome. 
. Classification of bladder injuries 
a. Bladder contusion—hematuria without extravasation. 
b. Extraperitoneal rupture/perforation—a hole in the bladder 
communicates with extraperitoneal space of the pelvis. 
c. Intraperitoneal rupture/perforation—a hole in the bladder communicates 
with the intra-peritoneal space. 
d. Combined intraperitoneal and extraperitoneal rupture/perforation— 
these are managed as intraperitoneal bladder ruptures. 


Presentation of Bladder Rupture/Perforation 
1. Suspect bladder perforation when any of the following criteria are present. 
a. Pelvic fracture—fracture characteristics that pose a higher risk of 
bladder injury are pelvic circle displacement > 1 cm, pubic symphysis 
diastasis > 1 cm, or pubic rami fractures. 
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b. Gross hematuria—the most common sign of bladder rupture. 

c. Inability to void or low urine output 

d. Motor vehicle accident (especially when wearing a lap belt). 

е. Penetrating trauma near the bladder 

f. Delayed diagnosis of an intraperitoneal bladder rupture may be 
associated with ileus, urinary ascites, abdominal tenderness, abdominal 
distension, and/or increased BUN and creatinine. 

2. Absolute indications for cystogram 

a. Gross hematuria and pelvic fracture—bladder rupture should be highly 
suspected when gross hematuria occurs with pelvic fracture. 

b. A pelvic fracture with characteristics that pose a high risk for urethral 
injury, regardless of whether hematuria is present or not. 


Diagnosis of Bladder Rupture/Perforation 

1. The hallmark of bladder perforation is extravasation from the bladder. 

2. Bladder perforation is diagnosed by retrograde cystogram (using CT or 
plain x-ray). Obtain a scout image. Then, through a catheter, fill the 
bladder with dilute water soluble contrast until the bladder is filled to 
capacity or until the patient has reached tolerance (a minimum of 300 ml is 
recommended to minimize the risk of a false negative test). Post-drainage 
films should be obtained. Do not perform cystogram using renal excreted 
intravenous contrast that passively fills the bladder in an antegrade fashion 
(this technique has a high false negative rate). 

. Methods to diagnose bladder perforation intraoperatively. 
a. Direct visual inspection of the exterior and/or interior of the bladder. 
b. Fill the bladder with colored dye (e.g. indigo carmine or methylene blue) 
c. Cystogram 
4. If bladder perforation occurs near the trigone, the ureteral orifices should 
be inspected to see if they are injured. 
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Treatment of Bladder Rupture Sustained from External Trauma 
1. Principles of bladder repair—place a urethral catheter. Inspect the bladder 
neck and ureteral orifices for injury. Minimize debridement of the bladder 
wall. Close the bladder defect in a watertight fashion with absorbable 
suture. There is no advantage to placing both a urethral and a suprapubic 

catheter; however, adding a suprapubic tube may be considered for a 

complex bladder repair, significant ongoing gross hematuria, or patients 

that will require long term catheterization. 
. Extraperitoneal bladder injury 

a. Open surgical repair is recommended for any of the following scenarios. 
i. Failure of the catheter to adequately drain the bladder 
ii. Bladder neck injury 
iii. Vaginal or rectal injury—if these injuries are near the bladder rupture, 

tissue interposition (e.g. omental flap) is recommended. 
iv. Bone fragments in the bladder 
v. Internal fixation of a pelvic fracture is planned—concomitant bladder 
repair prevents contact between the urine and orthopedic hardware. 
vi. Laparotomy is planned for other indications. 

b. When the above criteria are absent, manage the extraperitoneal bladder 
injury with a urethral catheter. If the bladder does not heal with catheter 
drainage (i.e. extravasation persists), then conduct a surgical repair. 

3. Intraperitoneal bladder injury—requires exploratory laparotomy and 
surgical bladder repair. 

4. Perform a cystogram at least 10-21 days after the bladder injury or bladder 
repair. If extravasation is present, wait another week and repeat the 
cystogram. If no urinary extravasation exists, the catheter can be removed. 
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Treatment of Bladder Perforation Sustained from a Cystoscopic Procedure 
1. Patients suspected of bladder perforation during a cystoscopic procedure 
(such as transurethral resection of bladder tumor), should undergo 
cystogram. 
2. Extraperitoneal bladder perforation is initially managed with urethral 
drainage only. If this fails to seal the perforation, then surgical repair is 
indicated. 
3. Intraperitoneal perforation 
a In select patients, small intraperitoneal perforations can be managed by 
urethral bladder drainage and systemic antibiotics if none of the 
following criteria are present: intra-abdominal contents protruding into 
bladder, suspected injury to intra-abdominal organs, poorly draining 
urethral catheter (e.g. clogging with blood clots), ileus, peritonitis, and 
significant bleeding. If any of these criteria are present or if urethral 
catheter drainage fails to seal the perforation, then perform surgical 
repair of the bladder 

b. Large intraperitoneal perforations are managed by immediate bladder 
repair. 


Renal Trauma 


General Information 

. The kidney is the most common genitourinary organ injured by trauma. 

2. Most traumatic renal injuries are caused by blunt trauma. 

3. Penetrating renal trauma is usually associated with other internal injuries. 

4. Hematuria is often present; however, hematuria may be absent even when 
significant renal injury exists. 

5. Pre-existing renal lesions (such as tumors and cysts) increase the risk of 
renal injury from blunt trauma. 


— 


Imaging of Renal Trauma 
1. Suspected trauma of the kidney or collecting system is evaluated using CT 
scan with IV contrast, including a delayed urography phase. Ideally, the 
CT scan should include 3 phases: 
a. Arterial phase—assesses for vascular injury. 
b. Nephrogram phase—assesses for renal parenchymal injury. 
c. Urography phase (delayed phase)—assesses for urinary collecting 
system injury. 
2. When a patient has been taken to the operating room for laparotomy before 
a CT scan can be performed, an “оп the operating table ГУО” can be 
performed to determine if the there is a functioning kidney contralateral to 
the suspected renal injury. Give an IV bolus of contrast (2 ml/kg with a 
maximum of 150 ml), and then take serial KUBs over the next 2-15 
minutes. For a “one shot IVU", the KUB is taken about 10 minutes after 
contrast injection. IVU is unreliable for diagnosing ureter injury. 
A hematoma medial to the kidney suggests vascular injury of the renal 
pedicle. Urinary extravasation medial to the kidney suggests injury to the 
renal pelvis or ureteropelvic junction (UPJ). 
4. Renal injury can be categorized using several different systems. The 
classification system described by the American Association for the 
Surgery of Trauma (AAST) is shown in the table on page 603. 
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Treatment of Renal Injury 

. See page 619. 

2. Non-operative management is preferred for all grades of renal injury if the 
patient is hemodynamically stable after resuscitation. Compared to 
operative management of renal trauma, non-operative management leads 
to a higher renal preservation rate, a shorter hospital stay, and a similar 
complication rate. When severe renal injuries are observed (e.g. grade 
4 or 5), delayed complications include hematoma, hematuria, urinoma, 
infection, pain, and renovascular hypertension. For grade 4 or 5 renal 
injuries, monitor blood pressure for up to one year after injury to detect the 
rare cases of post-trauma renovascular hypertension. 

. For patients who have ongoing bleeding that is likely arising from renal 

injury and whose hemodynamic condition is not serious enough for 

immediate surgery, then selective renal angioembolization can be utilized 

(“selective” indicates that embolization should be limited to the location of 

bleeding, so that the blood supply to non-bleeding tissue will remain 

intact). 

Absolute indications for renal exploration include a hemodynamically 

unstable patient who is not responsive to resuscitation (and whose 

hemorrhage is believed to arise from renal injury) or the intraoperative 
finding of an expanding or pulsatile retroperitoneal hematoma. Jf a stable 
non-expanding and non-pulsatile hematoma is encountered during 
laparotomy, it should not be opened. 

. Urinary extravasation from renal injury is not an absolute indication for 
exploration (it resolves without intervention in > 75% of cases). When 
urinary extravasation is persistent, then a ureteral stent or nephrostomy 
should be placed. For a urinoma is that is persistent, symptomatic, large, or 
infected, place a drain in the urinoma. Complete avulsion of the UPJ will 
usually require surgical intervention (if there are other indications for 
immediate laparotomy, then UPJ avulsion may be repaired immediately, 
otherwise delayed repair is preferred because nephrectomy is less likely if 
surgery is delayed until after the surrounding hematoma has resolved). 

. Renal exploration is usually performed by a transperitoneal approach with 
early vascular control of the kidney. Controlling the renal vessels before 
opening Gerota 5 fascia reduces the risk of nephrectomy. 

. Options for surgical treatment of renal injury include suture ligation of 
renal bleeding, partial nephrectomy, and simple nephrectomy. Nonviable 
tissue should be debrided and violation of the collecting system should be 
closed with absorbable suture in a watertight fashion. 
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Renal Artery Injury 

1. The absence of renal enhancement on CT scan strongly suggests 
thrombosis of the main renal artery. 

2. An expanding pulsatile hematoma medial to the kidney suggests a renal 
pedicle avulsion. 

3. Arterial revascularization is seldom indicated in patients with a normal 
contralateral kidney. However, reconstruction of the renal artery should be 
strongly considered in patients with bilateral renal artery injuries or renal 
artery injury in a solitary kidney. 

4. In patients who are already undergoing renal exploration, repair of renal 
artery injury should be attempted. 
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Ureteral Injury 


General Information 
1. Iatrogenic trauma is the most common cause of ureteral injury. 
a. Most iatrogenic ureteral injuries involve the pelvic ureter. 
b. Preoperative ureteral stent placement does not prevent intraoperative 
ureteral injury. 

2. Penetrating trauma accounts for most non-iatrogenic ureteral injuries. 
Most penetrating ureteral injuries arise from gunshot wounds (GSWs); 
therefore, associated intra-abdominal injuries are common. 

3. Ureteral injuries are classified based on the location of the injury. 

a. Ureteral pelvic junction (UPJ) 
b. Abdominal ureter (from the UPJ to the iliac vessels) 
c. Pelvic ureter (inferior to the iliac vessels) 

4. Ureteral injuries are also classified based on when the diagnosis is made. 
a. Immediate diagnosis (diagnosed shortly after the injury) 

b. Delayed diagnosis (diagnosed long after the injury) 

5. Delayed diagnosis of ureteral injury results in more complications, 
including urinoma, infection, fistula, renal loss, and death. 


Presentation of Ureter Injury 
1. The prompt identification of ureteral injury is often difficult; therefore, a 
high index of suspicion is required to diagnose a ureteral injury. 
2. Hematuria may be present, but absence of hematuria does not exclude a 
ureteral injury. 
3. The following scenarios should raise the suspicion of a ureteral injury. 

a. Penetrating wounds in proximity to the ureter (especially GSWs). 

b. Sudden deceleration injury (especially in children)—UPJ avulsion is 
more common in children because their spine is more mobile, which 
allows the spine hyperextension that can cause UPJ avulsion. 

c. Recent surgery in proximity to the ureter—such as pelvic surgery 
(especially when profuse pelvic bleeding was encountered), colorectal 
surgery (such as abdominal-perineal resection and low anterior 
resection), urologic endoscopy, or hysterectomy. For hysterectomy, the 
ureter is usually injured during ligation of the uterine or ovarian vessels. 

4. Delayed diagnosis may present with any of the following signs. 

a. Persistent flank or abdominal pain 

b. Flank mass or abdominal distension 

c. Ileus 

d. Upper urinary tract obstruction or hydronephrosis 

e. Elevated serum creatinine and blood urea nitrogen (BUN) 

f. Prolonged high output from surgical drains—the drainage can be sent 
for spot creatinine. Spot creatinine will usually be 25-450 mg/dl when 
the fluid is urine, but it will be similar to serum creatinine when it is not 
urine (0.5-1.5 mg/dl for normal kidney function). 


Diagnosis of Ureter Injury 
1. Extravasation of contrast from the ureter is diagnostic of ureteral injury. 
Other findings that suggest possible ureter injury are hydronephrosis, 
delayed renal excretion, or lack of contrast in the distal ureter. 
2. Methods to diagnose ureteral injury 
a. IVU—an IVU is unreliable for diagnosing ureter injury. 
b. Retrograde pyelogram (RPG)—APG is the most accurate imaging test 
to evaluate the location and extent of ureteral injury. Antegrade 
pyelogram may also be useful. 
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c. CT abdomen and pelvis with IV contrast and delayed images (CT 
urogram)—appears to be accurate for diagnosing ureteral injury when 
delayed images are obtained. 

d. Surgical exploration—extravasation of urine, dye, or contrast confirms 
the presence of a ureteral injury. The following techniques may be used 
to identify ureteral injury intraoperatively. 

i. Ureteral inspection—contusions and lacerations are often visible. 
The viability of the ureter may be compromised when the ureter is 
dusky, discolored, or lacking capillary refill. 

ii. Dye study—colored dye (indigo carmine or methylene blue) can be 
administered by intravenous infusion, by direct injection into the 
renal pelvis, or by retrograde injection during cystoscopic ureteral 
catheterization. 

iii. Pyelogram—contrast can be administered by direct injection into the 
renal pelvis or by retrograde injection during cystoscopic ureteral 
catheterization (RPG). 

3. Findings on imaging studies that suggest a ureteral injury. 

a. Ureter dilation 

b. Ureter deviation 

c. Incomplete visualization of the entire ureter 

d. Delayed or absent nephrogram 

e. Urine extravasation 

4. When CT urography, ureter inspection, or ureter dye studies are 
inconclusive and a ureteral injury is suspected, perform a RPG. 


Open and Laparoscopic Ureteral Repair—Surgical Principles 
1. Ureteral repair may be performed in the presence of bowel injury, fecal 
contamination, and vascular injury (these associated injuries do not 
compromise the ureteral repair). However, it may be prudent to isolate the 
ureteral repair with a tissue interposition (e.g. an omental flap) to prevent 
fistula. 

2. When the urine is sterile, ureteral injuries during vascular graft surgery can 
be safely managed by immediate ureteral repair over a stent, tissue 
interposition (e.g. omental flap between the ureteral repair and the graft), 
and placement of a retroperitoneal drain away from the graft. When the 
urine is sterile, ureteral repair does not appear to increase the infection rate 
or failure rate of the vascular graft. 

. Principles for a successful surgical ureteral repair 

a. Adequate ureteral debridement to remove devitalized tissue. Debride 

until the tissue edges bleed (healthy tissue bleeds). 

b. Sufficient ureteral mobilization to permit a tension-free anastomosis. 
Preserve the ureteral adventitia and vasculature to ensure an adequate 
ureteral blood supply. The kidney and proximal ureter may be mobilized 
and moved inferiorly (up to 8 cm) to help bridge a large ureteral gap 
and relieve tension on the anastomosis. After the kidney is moved, it 
must be secured by suturing it to retroperitoneal muscles (nephropexy). 
The ureteral ends should be spatulated. 

. Create a watertight, tension-free, mucosa-to-mucosa anastomosis over a 
ureteral stent using absorbable suture. 

When applicable, isolate the ureteral repair from associated injuries with 
a tissue interposition (e.g. omental flap). 4n omental flap should be 
based on the right gastroepiploic pedicle (i.e. this pedicle is preserved) 
because this is the most reliable blood supply to the omentum. 

Place a retroperitoneal drain. 

. Diverting the urine with a nephrostomy tube is usually unnecessary. 
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4. Postoperative management 

a. If the retroperitoneal drain is removed before the urethral catheter, urine 
may reflux up the stent, leak through the ureteral repair, and create a 
urinoma. Therefore, the urethral catheter is usually removed first. 

b. The urethral catheter is usually left in place for at least 24-48 hours and 
then removed. If the retroperitoneal drain output remains minimal over 
the next 24 hours, then the retroperitoneal drain may be removed. 

. The ureteral stent can be removed in 4-6 weeks. An IVU, CT urogram, 
or renal scan should be obtained 4-8 weeks after the stent is removed to 
tule out ureteral stricture and obstruction. 

Open and Laparoscopic Ureteral Repair—Surgical Procedures 

1. Ureteral reimplant (ureteroneocystostomy) 

a. Pelvic trauma and ureteral mobilization can impair blood flow to the 
distal ureter. Thus, ureter injury below the iliac vessels is usually 
repaired by reimplanting the ureter into the bladder. Psoas hitch and/or 
Boari flap may be required. The risk of anastomotic stricture and renal 
deterioration are similar for refluxing and non-refluxing reimplants. 
Consider ligating the defunctionalized distal ureter stump in case the 
patient has ipsilateral vesicoureteral reflux from the native ureter orifice. 

. Psoas hitch—the contralateral superior vascular pedicle of the bladder 

may be ligated and divided, which improves mobilization of the bladder. 

The bladder dome is pulled cephalad and sutured to the ipsilateral psoas 

tendon. Then, the ureter is reimplanted into the bladder dome. When 

placing sutures in the psoas tendon, avoid injury to the genitofemoral 
nerve. Psoas hitch is contraindicated when the bladder is too small to 
permit sufficient mobilization (e.g. contracted bladder). 

Boari flap—a flap of bladder is rotated cephalad and tubularized. The 

ureter is reimplanted into the tubularized flap. Psoas hitch is often used 

in combination with a Boari flap. Boari flap is contraindicated in 
patients with a small bladder or a history of pelvic radiation. 

d. When the entire lower one or two thirds of the ureter is damaged, the 
preferred repair is reimplant with psoas hitch (and Boari flap if needed). 

2. Ureteroureterostomy (UU)—primary anastomosis of the injured ureter. 

UU is most appropriate for short ureteral defects, but nephropexy may help 

mobilize enough ureter to bridge a larger gap. UU is the preferred repair 

for the abdominal ureter (when a tension free anastomosis can be created). 

3. Transureteroureterostomy (TUU) 

a. TUU is useful when ureteral reimplant with psoas hitch and Boari flap 
cannot be utilized. It is especially useful when there is extensive damage 
to the distal ureter and the bladder is small or radiated. 

b. The injured ureter is brought through a window in the colonic mesentery 
cephalad to the inferior mesenteric artery (kinking of the ureter can 
occur when it is brought below the inferior mesenteric artery). Then, it is 
anastomosed to the contralateral ureter in an end-to-side fashion. 

c. Relative contraindications—upper urinary tract disease (tuberculosis, 
stones, urothelial cancer), abdominal radiation, retroperitoneal fibrosis. 

d. There are anecdotal reports of transureteropyelostomy (the injured 
ureter is anastomosed to the contralateral renal pelvis). 

4. Ureteropyelostomy (with or without pyeloplasty, see page 447)—the 

injured ureter is anastomosed to the ipsilateral renal pelvis. It is used to 

repair UPJ injuries. 


о 


с 


e 


608 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


5. Ureterocalycostomy 

a. The lower pole of the kidney is amputated to expose an infundibulum, 
then the ureter is anastomosed to the infundibulum. The UPJ is ligated. 

b. Adequate lower pole resection is required to prevent stricture of the 
anastomosis; nonetheless, the stricture rate is high. 

c. This procedure is usually reserved for when a ureteropyelostomy cannot 
be performed (e.g. an intrarenal pelvis that cannot be adequately 
exposed or extensive damage to the renal pelvis or proximal ureter.) 

6. Ileal ureter 

a. A segment of ileum is placed posterior to the colon and interposed in an 
iso-peristaltic fashion between the kidney and the bladder. 

b. Ileal ureter is useful when a long segment of ureter is damaged and 

cannot be repaired by other means. 

. Contraindications—inflammatory bowel disease, radiation damage of 
ileum, high bladder pressure, and creatinine > 2 mg/dl (patients with an 
elevated creatinine tend to develop metabolic acidosis, see page 742). 
d. When bladder pressure is normal, bacteriuria and reflux in the ileal 

ureter do not appear to cause deterioration of renal function. 

. Flap ureteroplasty and graft ureteroplasty 
a. There is a paucity data on flap ureteroplasty and graft ureteroplasty; they 

appear to be most useful for repairing large proximal and/or mid ureteral 
strictures. 

b. These procedures are similar to augmentation urethroplasty for urethral 
stricture. A flap or graft is harvested and then applied as a tubularized 
ureteral replacement or a non-tubularized onlay. 

Detubularized ileum and appendix and have been used for flaps. 

Oral mucosa, skin, vein, and bladder mucosa have been used for grafts. 

e. It appears that the most favored form of this procedure is graft 

ureteroplasty using oral mucosa. 
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Treatment of Ureter Injury—Immediate Diagnosis 

1. Ureteral perforation (incomplete transection) during endoscopy—usually 
managed by placement of a ureteral stent for 4-6 weeks (unless there is 
associated intraabdominal organ injury. See page 416). 

. Intraoperative ureteral crush injury 

a. Remove the item that caused the crush injury (i.e. remove the clamp, 
suture, staple, clip, etc.) 

b. If the crush injury is minimal and the ureter appears viable, place a 
ureteral stent. 

c. If the crush injury is large or the viability of the ureter is in question, 
perform a surgical repair (ureteroureterostomy is usually preferred). 

Ureteral contusions 

a. Minimal contusion and the ureter appears viable—place a ureteral stent. 

b. Large contusion or the viability of the ureter is in question—perform a 
surgical repair (e.g. ureteral debridement, anastomosis over a stent, and 
placement of a retroperitoneal drain). 

4. Partial lacerations of the ureter caused by stab wounds or by iatrogenic 
injury (open or laparoscopic)—when the local ureteral tissue appears 
viable, the laceration may be debrided and closed primarily over a stent. 
When the injury is associated with blast effect (e.g. high velocity GSW) or 
the viability of the injured ureter is questionable, resect the injured tissue 
and repair the ureter. 
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5. Unstable patients with significant ureteral injury—patients that are not 
stable enough to undergo formal ureteral repair may require immediate 
"damage control" followed by definitive reconstruction when the patient is 
stable. Options for “damage control" include: 

a. Ligate the ureter with a non-absorbable suture just above the injury. 
Place a percutaneous nephrostomy tube when the patient is more stable. 

b. Ureteric exteriorization—one end of a ureteral catheter is placed into the 
ureter (proximal to the injury) and secured. The other end is brought out 
through the skin. 

c. Nephrectomy—this an option of last resort. 

. Major ureter injury (e.g complete transection) 

а. Pelvic ureter—this can be repaired by ureteroureterostomy (UU) or 
ureteral reimplantation. Ureteral implantation is usually preferred 
because pelvic trauma and ureteral mobilization can impair blood flow 
to the distal ureter. UU is used only in select cases when it can be done 
without compromising ureter viability. 

b. Abdominal ureter—trepaired by one of the following methods. 

i. Ureteroureterostomy (UU)—the preferred repair when possible. If 
the ureter injury is close to the UPJ, then ureteropyelostomy and 
ureterocalycostomy are also options. 

ii. Transureteroureterostomy (TUU) 

iii. Ureteral reimplantation with psoas hitch and Boari flap—this 
technique may be required when the entire lower one-third or two- 
thirds of the ureter is damaged or when a tension-free UU cannot 
bridge the gap. 

Ureteropelvic junction (UPJ) injury 

a. Incomplete (partial) UPJ laceration caused by blunt trauma can be 
managed by one of the following methods. 

i. Placement of ureteral stent (with or without nephrostomy tube) 

ii. Ureteropyelostomy over a stent (with or without nephrostomy tube) 

b. Other UPJ injuries (such as complete UPJ transection or penetrating UPJ 
injury) can be repaired by one of the following methods. 

i. Ureteropyelostomy (with or without pyeloplasty, see page 447) 

ii. Ureterocalycostomy 

. Laceration of the renal pelvis with intact UPJ during open or laparoscopic 

procedure—place a ureteral stent, debride the laceration edges as needed, 

and close the laceration primarily. 

Loss of the entire ureter, almost the entire ureter, or a large segment of 

proximal ureter—in the acute setting, this injury is usually managed by 

“damage control” (see above). Ileal ureter, autotransplant, nephrectomy, or 

other reconstruction may be performed later. 

10. Ileal ureter, autotransplant, and graft/flap ureteroplasty are not used in the 
acute trauma setting. 

Treatment of Ureter Injury—Delayed Diagnosis 
1. When the diagnosis of a ureteral injury is delayed, a ureteral stricture 

usually develops (see page 439). 

2. These injuries are managed by placement of a percutaneous nephrostomy 
tube, and when possible, antegrade placement of a ureteral stent. 
Retrograde ureteral stenting is usually unsuccessful. Urinomas (when 
present) are usually managed by placement of a percutaneous drain. 

3. Complete imaging of the ureteral defect is required before treatment. 
Options include CT (CT urogram or abdominal/pelvic CT with IV contrast 
and delayed images), retrograde pyelogram, or antegrade pyelogram. 

4, Minor extravasation from ureter—managed by placing a ureteral stent for 
4-6 weeks. Follow up imaging studies should be performed after stent 
removal to evaluate for stricture. 


a 


m 


со 


o 


610 


POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


5. Minor ureteral stricture—treated with endoureterotomy and/or balloon 
dilation. Endoureterotomy (+ balloon dilation) has a higher success rate 
than balloon dilation alone. See page 442. 

6. Major ureteral injury or ureteral stricture 


a. 


b. 


Pelvic ureter injury—tepaired by distal ureter ligation and ureteral 

reimplantation. Psoas hitch or Boari flap may be required. 

Abdominal ureter injury—tepaired by one of the following methods. 

i. Ureteroureterostomy (UU)—the preferred repair when possible. 

ii. Transureteroureterostomy (TUU) 

iii. Ureteral reimplantation with psoas hitch and Boari flap—may be 
required when the entire lower one-third or two-thirds of the ureter is 
damaged or when a tension-free UU cannot bridge the gap. 

UPJ injury—repaired by one of the following methods. 

i. Ureteropyelostomy (with or without pyeloplasty, see page 447) 

ii. Ureterocalycostomy 

Loss of the entire ureter, almost the entire ureter, or a large segment of 

proximal ureter—repaired by one of the following methods. 

i. Autotransplant 

ii. Ileal ureter 

iii. Nephrectomy 

iv. Graft ureteroplasty (such as with buccal mucosa grafts) 


7. Nephrectomy may also be considered when the kidney on the injured side 
is non-functioning or poorly functioning. 


Penetrating Penile or Scrotal Trauma 
1. If Buck’s fascia is intact, then penetrating trauma to the penis can be 
managed conservatively. When Buck’s fascia has been breached, 
penetrating trauma of the penis requires surgical exploration with repair. 
a. When a penile gunshot wound causes urethral injury, the management of 


the urethral injury depends on the velocity of the bullet. See page 600. 


b. Management of penetrating injuries of the corpus cavernosum is similar 


to the management of penile fracture. See Penile Fracture, page 613. 


2. Penetrating injury of the scrotum requires surgical exploration and repair. 
a. Penetrating injury of the testicle is managed similar to a testis rupture. 


See Testis Rupture, page 612. 


b. Bleeding spermatic cord vessels can be ligated. Transection of the 


spermatic cord may require a microvascular re-anastomosis. 


3. Try to preserve as much viable tissue as possible. 

4. Lacerations and minor skin loss can be debrided and closed primarily. 

5. When major genital skin loss or injury is present (regardless of the cause), 
treatment consists of limited debridement followed by deferred repair. 
Deferred repair often requires skin grafting. On the penile shaft, full 
thickness skin grafts are preferred because they contract less than split 
thickness skin grafts and have a better cosmetic appearance. 


Blunt Scrotal Trauma 


Cutaneous Scrotal Hematoma (Extrascrotal Hematoma) 
1. Cutaneous scrotal hematomas are confined to the scrotal skin and do not 
extend into the space between the testicle and the tunica vaginalis. 
2. Cutaneous scrotal hematomas can arise from the following processes. 
a. Direct trauma to the scrotum 
b. Urethral trauma 
c. Blood tracking subcutaneously from nearby bleeding. 
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Hematocele (Intrascrotal Hematoma) 
1. A hematocele is an accumulation of blood in the space between the testicle 
and the tunica vaginalis. 
2. Hematocele can arise from any of the following processes. 
a. Trauma to scrotum, testis, epididymis, or spermatic cord. Most 
traumatic hematoceles are caused by testis rupture. 
b. After scrotal surgery (e.g. vasectomy, hydrocelectomy) 
c. Blood from the peritoneal cavity flows through a patent process 
vaginalis—blood from an intra-abdominal source can accumulate in the 
scrotum when the process vaginalis is patent. 


Evaluation of Scrotal Hematoma 
1. History and physical examination—note the presence of perineal 
hematoma, penile hematoma, and blood at the urethral meatus (which are 
often seen with urethral injury). 
2. Scrotal ultrasound with Doppler—used primarily to evaluate the integrity 
and vascularity of the testicles. 
a. Examine the integrity of the tunica albuginea (when a testis fracture is 
present, the fracture site can be seen in approximately 20% of cases). 
b. Examine the echogenicity of the testis—heterogeneous echotexture of 
the testis after trauma is diagnostic of testicular rupture. 
c. Check testicular blood flow with Doppler. 
3. Urinalysis—blood in the urine suggests a urethral injury. 
4. Retrograde urethrogram—when urethral injury is suspected. 
5. When intra-abdominal bleeding is suspected, obtain a CT scan with IV and 
oral contrast. 


Treatment of Scrotal Hematoma 

1. When scrotal hematoma is caused by an associated intra-abdominal, testis, 
or urethral injury, the associated injury should be treated. See page 622. 

2. Cutaneous scrotal hematomas usually resolve without intervention and are 
managed conservatively with scrotal support, scrotal elevation, and 
intermittent application of ice packs. 

3. Hematoceles from scrotal surgery or from an intra-abdominal source 
a. Small stable hematoceles (no active bleeding) may be managed 

conservatively with scrotal support, scrotal elevation, and intermittent 
application of ice packs. 

b. Large hematoceles—prompt drainage is recommended to prevent 
infection, prolonged pain, extended disability, and testicular ischemia 
from compression. 

4. Hematoceles from blunt trauma 
a. Most traumatic hematoceles are caused by testis rupture. 

b. When the mechanism of injury suggests significant testicular injury and 
testicular rupture is suspected, prompt surgical intervention is indicated. 

c. Large traumatic hematoceles—prompt drainage is recommended to 
prevent infection, prolonged pain, extended disability, and testicular 
ischemia from compression. 


Testicular Trauma 


General Information 
1. Most testicular injuries are caused by blunt trauma from athletic activity. 
2. Testicular trauma can affect fertility and endocrine function. 
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Testicular Torsion 
Testicular torsion requires immediate surgical exploration (see page 587). 


Intratesticular Hematoma Without Rupture 

1. Intratesticular hematoma appears as a hypoechoic or heterogeneous area 
on ultrasound. 

2. Imaging and physical examination cannot reliably distinguish between 
intratesticular hematoma and testicular rupture. Therefore, men with 
intratesticular hematoma are assumed to have testicular rupture and 
surgical exploration is recommended. 

3. When the mechanism of injury suggests significant testicular injury and 
testicular rupture is suspected, prompt surgical intervention is indicated 
even when scrotal ultrasound is inconclusive. 

4. In some cases, an intratesticular hematoma is suggested on ultrasound, but 
surgical exploration reveals no testicular rupture. In this case, the 
differential diagnosis includes intratesticular hematoma (without testis 
rupture) and incidental testis tumor. A follow up ultrasound should be 
obtained several weeks later to demonstrate resolution of a suspected 
intratesticular hematoma. If the intratesticular lesion does not resolve, the 
possibility of a testis tumor must be considered. 


Testicular Rupture (Testicular Fracture) 

1. Testicular rupture is a tear in the tunica albuginea, often resulting in 
extrusion of seminiferous tubules and hematocele (bleeding into the space 
between the tunica albuginea and the tunica vaginalis). 

2. Scrotal ultrasound usually shows a heterogeneous testicular echotexture. 
The fracture site in the tunica albuginea can be seen on ultrasound in 2096 
of cases and appears as loss of the smooth testis contour. Extruding 
seminiferous tubules may also be identified. 

3. Diagnosis is based mainly on clinical suspicion. When the mechanism of 
injury suggests significant testicular injury and testicular rupture is 
suspected, prompt surgical intervention is indicated even when the scrotal 
ultrasound is inconclusive. 

4. Testicular rupture is an emergency that requires prompt surgical repair. 
80-90% of testicles are salvaged when surgery is performed within 72 
hours after blunt trauma, whereas only 32-45% are salvaged when surgery 
is delayed beyond 72 hours. Prompt surgery is required to avoid testicular 
loss, infection, infertility, and chronic pain. 

a. The scrotum is explored and the hematocele is evacuated. 

b. Extruding seminiferous tubules and necrotic tissue are debrided. 

c. The tunica albuginea is closed with running 3-0 or 4-0 absorbable 
suture. 

d. Repair epididymal injuries. 

e. Place a penrose drain in the peri-testicular space and bring it out through 
a separate incision. Maintain the drain for 24-36 hours after surgery. 

f. A 7 day course of broad spectrum antibiotics is recommended. 

g. When there is minimal viable testis tissue, orchiectomy should probably 
be performed. 


Testicular Dislocation 
1. Traumatic testis dislocation is displacement of the testis to a position 
outside the scrotum. It usually occurs from blunt trauma to the scrotum or 
the perineum, especially high speed motorcycle accidents when the rider’s 
scrotum and perineum impact the motorcycle’s fuel tank. 
2. Testis dislocation may be unilateral or bilateral. 


Genitourinary Trauma 613 


~ 


. The testis may dislocate to the following sites: abdomen, pubis, inguinal 
canal, femoral canal, penis, or perineum. 

. Testis torsion and testis rupture may occur in a dislocated testis. 

Patients present with testicular pain and an empty ipsilateral hemiscrotum. 

When dislocation is suspected and the testis cannot be found, ultrasound or 

CT may help localize the testis. Ultrasound with Doppler may help 

identify associated testis torsion or rupture. 

6. Management requires prompt surgical exploration and orchiopexy to 

prevent testis atrophy, infertility, and loss of endocrine function. An 

inguinal incision is recommended to avoid blind manipulation of the 

spermatic vessels. Manual closed reduction under sedation has been 

reported, but it is generally unsuccessful. 


ns 


Penile Fracture 


General Information 
1. Penile fracture is a rupture or tear of the tunica albuginea of the corpus 
cavernosum, which typically occurs when an excessive bending force is 
applied to the erect penis. 

2. Penile fracture usually occurs during intercourse when the penis slips out 
of the vagina and impacts the female’s pubic symphysis or perineum, and 
is more common when the female partner is on top. 

. Penile fracture almost always occurs during an erection. The tear almost 
always occurs distal to the suspensory ligament and is usually transverse. 
4. The long-term risks of penile fracture include erectile dysfunction and 

Peyronie’s disease (plaque, curvature, penis pain). When urethral injury 

occurs, long-term risks include urethral stricture and penile shortening. 


~ 


Presentation of Penile Fracture 
1. At the time of injury, the patient usually feels a “pop” or “snap” in the 

penis, which is immediately followed by detumescence and penile pain. 

2. Bleeding from the rupture usually fills the subcutaneous tissues, creating a 
hematoma with swelling and ecchymosis confined by Buck's fascia. The 
mass effect from the hematoma often causes the penis to deviate away 
from the fracture site, giving the penis a curved appearance. The swollen, 
curved, ecchymotic penis may look like an eggplant (“eggplant 
deformity"). When Buck's fascia is disrupted, the hematoma may extend 
to the perineum, scrotum, or pubic area. Occasionally, a clot forms at the 
rupture site, which can minimize bleeding into the surrounding tissue and 
make the physical findings unimpressive. 

Urethral tear occurs with 10-20% of penile fractures. 

a. In these cases, the tear in the corpus cavernosum extends into urethra; 
therefore, the urethral injury almost always occurs at the same level as 
the corporal injury. 

b. Urethral injury usually presents with blood at the urethral meatus, gross 
hematuria, and/or difficulty voiding. Other signs may include hematuria, 
dysuria, and urine retention. However, urethral injury may still be 
present when all of these signs are absent. 

c. Urethral injuries are more likely to occur with bilateral corporal 
ruptures than with unilateral ruptures. 

4. Conditions that mimic penile fracture include rupture of the dorsal penile 
artery, rupture of penile veins, and rupture of the suspensory ligament of 
the penis. 
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Diagnosis of Penile Fracture 

1. Penile fracture is a clinical diagnosis. When the clinical presentation is 
consistent with penile fracture, diagnostic studies are unnecessary. 
When the diagnosis is uncertain, surgical exploration is often 
recommended because testing can be unreliable; nonetheless, additional 
testing can be used when the clinical history and physical signs are 
equivocal. 


2. 


> 


а. 


b. 


c. 


Cavernosography—usually performed by injecting 30-50 cc of half 
strength contrast into the corpora during fluoroscopy. Images should 
probably be performed in the anterior-posterior direction and in both 
oblique directions. Another image is obtained 10 minutes later to detect 
delayed extravasation. False negative studies (minimal or no 
extravasation) may occur with small tears or when a clot has “plugged” 
the tear. False positive studies can occur when the normal venous 
drainage of the corpora is misinterpreted as extravasation. 

Ultrasound— negative results cannot exclude a penile fracture because а 
clot may fill the fracture site and small tears in the tunica may be missed. 
MRI—may be more accurate for detecting penile fracture than 
ultrasound or cavernosography. 


. Some clinicians suggest preforming a retrograde urethrogram (RUG) or 


cystoscopy to diagnose urethral injury in all cases of penile fracture. RUG 
or cystoscopy should definitely be performed when any of the following 
criteria exist: blood at the urethral meatus, gross hematuria, difficulty 
voiding, bilateral corporal rupture, or suspected urethral injury. 


Treatment of Penile Fracture 

1. Penile fracture is an emergency and requires immediate surgical 
intervention. Patients managed by immediate surgical repair have a lower 
risk of penile curvature, erectile dysfunction, and prolonged hospital stay. 


~ 


~ 
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. Surgical repair 
a. 


Incision 

i. In most cases, a circumferential distal penile shaft incision 
(“circumcision incision") with degloving of the penile skin or a 
ventral midline incision provides adequate exposure of the corpus 
cavernosum and the urethra. 

i. Although seldom used, the inguinal-scrotal incision provides 
excellent exposure to the base of the penis, and the penis can be 
everted out of the incision to expose the rest of the penile shaft. The 
inguinal-scrotal approach is achieved by making an oblique incision 
in the skin overlying the spermatic cord, extending from the medial 
inguinal region to the ipsilateral upper scrotum. 

iii. An incision directly over the corporal defect is discouraged because it 

provides limited exposure. 

Inspect the corpus cavernosum and corpus spongiosum and identify 

areas of injury. 


. Evacuate the hematoma and control the bleeding. 
. Debridement should be minimized. 
. The defect in the tunica albuginea is closed primarily in a water tight 


fashion with absorbable suture. Consider inverting the sutures so that the 
knots will not be palpable. Suturing the erectile tissue within the corpora 
should be avoided. Water tight closure can be confirmed by injecting 
saline into the corpora and creating an artificial erection. 


. Associated urethral injury 
a. 


Complete urethral transection—the urethra should be mobilized, 
debrided, and spatulated to permit a tension free anastomosis. The 
urethra is repaired primarily with absorbable suture over a urethral 
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catheter. Extensive debridement of the urethra and corpus spongiosum is 
not advised. In the acute trauma setting, bruised corporal tissue may 
look ischemic and overzealous debridement may lead to unnecessary 
tissue loss. 

b. Partial urethral disruptions—these may be managed by any of the 
following methods. 
i. Placing a urethral catheter. 
ii. Placing a suprapubic tube. 
iii. Primary urethral repair over a catheter. 


4. In the immediate postoperative period, frequent painful erections may be 


5. 


suppressed with benzodiazepines, amyl nitrate, or ketoconazole. 
See page 622: Genitourinary Trauma, Part 5. 


Penile Amputation 


= 


~ 


л 


е 


. If necessary, a tourniquet сап be applied to the penile stump to control 


bleeding. 


. Soak a gauze in sterile normal saline. The amputated tissue is wrapped in 


the saline soaked gauze and placed into a sterile plastic bag. The bag is 
then kept on ice until surgery. The penile tissue should not be in direct 
contact with the ice. 


. There are two main methods of reimplanting an amputated penis. 


a. Macrosurgical reimplantation—the severed ends of the corpora are 
reapproximated and the urethra is reconnected using a spatulated 
anastomosis. 

b. Microsurgical reimplantation—in addition to reapproximation of the 
corpora and urethra, the cavernosal arteries, dorsal arteries, dorsal vein, 
and the dorsal nerve sheaths are reapproximated under microscope 
magnification. 


. Microsurgical reimplantation is the preferred technique because it has a 


lower risk of urethral stenosis, penile skin loss, and penile numbness 
compared to macrosurgical reimplantation. However, macroscopic and 
microscopic reimplantation have the same rate of postoperative erectile 
dysfunction. 


. Penile reimplantation should be performed within 24 hours of amputation. 


If reimplant cannot be performed or if it fails, then phallic reconstruction 
may be considered. 

If the severed portion of the penis cannot be found or is not suitable for 
reimplantation, then the penile stump is closed in a manner similar to 
partial penectomy closure. 


Pediatric Trauma 


1. 
2. 


3 


Pediatric is defined as age < 16. 

Two unique injuries are associated with sudden deceleration injury (these 

injuries occur in all age groups but are more common in children). 

a. UPJ avulsion—UPJ avulsion is more common in children because their 
spine is more mobile, which allows the spine hyperextension that can 
cause UPJ avulsion. 

b. Intimal tear of the renal artery—more common in children because they 
have less perirenal fat and greater mobility of the renal pedicle. 

Pediatric males may have bladder neck disruption with a pelvic fracture. 

(although a membranous urethra disruption is more common). 
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General Information 

1. The diagnosis of UTI requires the presence of signs or symptoms of UTI 
and the presence a pathogenic organism on urine culture. The signs and 
symptoms of a UTI depend on the anatomic region of the infection (e.g. 
bladder, kidney, or prostate). 

2. Urine colonization (also known as asymptomatic bacteriuria) refers to an 
organism in the urine that does not cause signs or symptoms of UTI (see 
page 638 & page 713 for details). 

3. E. coli is the most common bacterial pathogen causing UTI. 

a. E. coli can adhere to human epithelial cells using small hair-like 
appendages (called pili or fimbriae). Bacterial adhesion is important for 
colonization and infection. 

b. Pathogenic E. coli usually have one of the following pili. 

i. Mannose sensitive pili (type 1 pili) —d-mannose inhibits the adhesion 
ability of these pili. 

ii. Mannose resistant pili (P pili)—d-mannose does not affect the 
adhesion ability of these pili. E. coli that cause pyelonephritis 
typically have P pili. 

Diagnosis of Urinary Tract Infection (UTI) 

1. A definitive diagnosis of UTI requires a urine culture. A presumptive 
diagnosis of UTI can be made when signs or symptoms of UTI arc present 
and urine reveals pyuria. Pyuria alone is not sufficient to diagnose UTI. 

2. Urine specimens for urinalysis or culture should be properly collected 

using one of the following methods. 

a. Patients who can void—obtain a clean catch mid stream urine specimen. 
If the voided specimen appears contaminated, obtain another urine 
sample either as a voided specimen (ensure the patient uses proper 
technique) or a catheterized specimen (using sterile technique). 

b. For patients unable to void, obtain a catheterized sample using sterile 
technique. If a patient has an indwelling catheter, the old catheter is 
removed, a new catheter is placed using sterile technique, and then the 
urine sample is taken from the drainage port of the new catheter (the 
catheter can be clamped for a short period of time allow a sufficient 
amount of urine to accumulate in the bladder). For urinalysis and urine 
culture, the urine sample should never be obtained from the catheter 
drainage bag. 

. Bacterial contamination of the urine specimen—on urinalysis, an 
abnormally high number of squamous epithelial cells suggests that the 
specimen was contaminated. When abundant squamous cells are present in 
a urine sample, it is likely the urine flowed across the surface of the skin or 
vagina before it entered the specimen cup, leading to contamination of the 
sample with squamous cells and external flora. The AUA recommends 
always obtaining a urinalysis and a urine culture when a UTI is suspected, 
mainly because the urinalysis can help determine whether the sample was 
contaminated. 
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4. Urinalysis findings that support the diagnosis of UTI 
a. Leukocyte esterase—white blood cells (WBCs) release this enzyme into 
the urine. When WBCs are present in the urine, this test is positive. 
b. Pyuria—defined as > 5 WBCs/high power field (x400) in centrifuged 
urine. 
c. Presence of bacteria 
d. Nitrite positive—urine contains nitrate from protein metabolism. Some 
bacteria have reductase enzymes that reduce urinary nitrate to nitrite. A 
positive nitrite test (Greiss test) indicates that certain bacteria are 
present in the urine. False negatives do occur. 
i. Bacteria that typically generate a positive nitrite test—E. coli, 
Klebsiella, Enterobacter, Serratia, Proteus, Staphylococcus. 
ii. Bacteria that typically generate a negative nitrite test— 
Streptococcus, Pseudomonas. 


Complicated Versus Uncomplicated UTI 

1. Complicated UTI—a UTI in a patient with any of the following criteria. 
a. Immunosuppressed (e.g. diabetes mellitus, HIV, steroid use) 
b. Pregnant 
c. Pediatric 
d. Male 
e. Indwelling urinary foreign body (e.g. catheter, stent, nephrostomy). 
f. Bladder dysfunction (e.g. spinal cord injury, poor bladder contractility) 
g. A relevant structural abnormality of the urinary tract (e.g. vesicoureteral 

reflux, diverticulum, ureteropelvic junction obstruction). 

h. Urinary obstruction 
i. Renal insufficiency 
j. Presence of urolithiasis 
k. Presence of multidrug resistant bacteria 

2. Uncomplicated UTI—an non-complicated UTI in an adult female. 


General Risk Factors for UTI 
1. Immunocompromised 
a. Disease states—e.g. diabetes mellitus, HIV, malignancy, malnutrition. 
b. Immunosuppressant medications—e.g. steroids, chemotherapy. 
2. Urine stasis and/or obstruction (e.g. urine retention, ureter obstruction, 
vesicoureteral reflux, bladder diverticulum, etc.) 
3. Broad spectrum antibiotics increase the risk of fungal infections. 


Antibiotics Frequently Used for UTI 
1. Fluoroquinolones (FQ) 
a. Mechanism of action—inhibition of bacterial DNA gyrase. 
b. Examples—levofloxacin, ciprofloxacin, ofloxacin. 
c. Moxifloxacin and gemifloxacin should not be used for UTI because they 
achieve low urine concentrations. 
FQ are not approved for use in age < 16 years. 
FQ can cause a false positive result on urinary opiate tests. 
Side effects include 
i CNS toxicity—symptoms may range from mild (dizzy, “feeling 
foggy”) to severe (confusion, seizures). 
ii. Photosensitivity 
iii. Tendon ruptures—FQ have rarely been associated with Achilles 
tendon ruptures. The risk is higher in patients with renal insufficiency 
and patients on steroids. 
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2. Beta-lactams 

a. These antibiotics have a beta-lactam ring in their molecular structure. An 
intact beta-lactam ring is essential for their antimicrobial activity. 

b. Mechanism of action—inhibition of bacterial cell wall synthesis. 

c. Examples—penicillins, cephalosporins, aztreonam. 

d. One mechanism of bacterial resistance is beta-lactamase (also called 
penicillinase), an enzyme that inactivates many beta-lactam antibiotics 
by cleaving their beta-lactam ring. 

e. Methicillin, nafcillin, dicloxacillin are resistant to beta-lactamase. 

f. Ampicillin and amoxicillin are among the few antibiotics that cover both 
Enterococcus faecalis and Enterococcus faecium. Thus, clinicians often 
use ampicillin or amoxicillin when coverage for Enterococcus is needed. 

g. Beta-lactams commonly cause yeast infections (e.g. vaginitis, balanitis). 

3. Trimethoprim and sulfamethoxazole (TMP-SMZ) 

a Mechanism of action—inhibition of bacterial folate metabolism. 

b. Contraindicated in age < 2 months because it may cause kernicterus. 

c. Side effects—gastrointestinal symptoms (nausea, vomiting, anorexia), 
skin reactions, thrombocytopenia, increased serum potassium, increased 
serum creatinine, and hemolytic anemia in G6PD deficiency. 

4. Nitrofurantoin 

a. Mechanism of action—inhibition of multiple bacterial enzymes. 

b. Antimicrobial activity is impaired in alkaline urine. 

c. Contraindications:—newborns < 1 month old (may cause hemolytic 
anemia in newborns), GFR < 30 ml/min (active drug is not adequately 
excreted in the urine; thus UTI is not adequately treated and drug 
accumulates in the serum causing greater risk of side effects). 

d. Side effects—pulmonary fibrosis with chronic use (<0.01% risk), severe 
hepatitis (<0.01% risk), hemolytic anemia in G6PD deficiency, 
peripheral neuropathy, and cholestasis. 

5. Aminoglycosides 

a. Mechanism of action—inhibition of bacterial protein synthesis. 

b. Side effects—ototoxicity (hearing loss and vertigo), acute tubular 
necrosis, renal failure, and inhibition of the neuromuscular junction. 

6. Fosfomycin 

a. Mechanism of action—inhibition of bacterial cell wall synthesis. 

b. Side effects—the incidence of side effects is low, but some of the more 
common side effects include diarrhea, nausea, and headache. 


Unresolved and Recurrent Infection 


Unresolved UTI 
1. Unresolved UTI is an infection that is not completely eradicated (urine 
culture remains positive despite treatment with antibiotics). Causes include 
a. Bacterial resistance to the antibiotic. 
b. Inadequate dosing or duration of antibiotic therapy 
c. Non-compliance with antibiotic therapy. 
d. Renal dysfunction—renal dysfunction may hinder excretion of the 
antibiotic, leading to a sub-therapeutic concentration in the urine. 
e. Fistula to the urinary tract—fistula may cause continuous inoculation of 
the urine, making eradication of the bacteria impossible. 
2. Treatment of unresolved UTI 
a. Ensure that the antibiotic is appropriate and that the patient is compliant. 
b. When fistula is suspected, perform CT of the abdomen and pelvis and 
cystoscopy. 
c. In patients with renal failure, it may be necessary to irrigate the urinary 
tract with antibiotic to attain adequate antimicrobial levels. 
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Recurrent (Relapsing) UTI 
1. Recurrent UTI is typically defined as 7 2 UTIs within 6 months or 7 3 

UTIs within one year. 

. Recurrent UTI occurs when treatment with antibiotics causes a positive 
urine culture to turn negative, but then the culture becomes positive again. 
Recurrent UTI arises either from persistent bacteria inside the 
genitourinary system (bacterial persistence) or from bacteria outside the 
genitourinary system (re-infection). 

. Bacterial persistence—in some cases, antibiotics eradicate bacteria from 
the urine (producing a negative urine culture), but do not eradicate bacteria 
from all regions of the genitourinary (GU) system. These persistent 
bacteria spread into the urine again and generate another positive urine 
culture. These UTIs are usually caused by the same organism (with the 
same sensitivity profile) and often recur within 1-3 weeks of the previous 
infection. Some causes of bacterial persistence are described below. 

a. Bacterial colonization of urolithiasis (“Infected stone”) 

b. Foreign bodies in the urinary tract—e.g. catheters, ureteral stents, and 
non-absorbable surgical material (e.g. sutures, clips, staples, slings). A 
biofilm often covers the foreign body (see page 630), making it almost 
impossible to eradicate bacteria from the foreign body. 

Poorly draining area of the urinary system—inefficient drainage of 

infected urine may prevent bacterial eradication from the entire urinary 

tract. Causes of poor drainage include 

i. Ureter obstruction or calyceal obstruction 

ii. Diverticulum—calyceal, bladder, or urethral diverticulum. 

d. Bacterial prostatitis—a shorter course of antibiotics may eradicate 
bacteria from the urine, but it may not eradicate bacteria from the 
prostate. Chronic bacterial prostatitis is the most common cause of 
recurrent UTI in adult males. 

Re-infection—in this case, antibiotics eradicate bacteria from the urine and 

from the genitourinary system, but bacteria from outside the GU tract 

invade and re-infect the urine. These recurrent UTIs may be caused by 
different organisms and can occur anytime after the previous infection. 

Risk factors for re-infection include: 

a. Fistula to the urinary tract 

b. Urine retention (elevated post void residual) 

c. Vesicoureteral reflux 

d. Immunosuppression (especially poorly controlled diabetes mellitus) 

e. Sexual activity—in females, sexual activity can cause frequent UTIs. 


Evaluation of Recurrent UTI 
1. For females with recurrent uncomplicated acute bacterial cystitis 
(especially when it occurs only a few times a year), cystoscopy and 
imaging of the urinary tract is usually unnecessary. See page 643. 
. Evaluation should include 
a. History—presence of risk factors for UTI? (e.g. diabetes, steroid use, 
diaphragm use, spermicide use, malnutrition, urinary incontinence). 
b. Physical exam—check for urethral diverticulum, cystocele, 
vesico-vaginal fistula, and prostatitis. 
c. Urine culture and sensitivity 
. For recurrent UTI that is complicated or recurs very frequently, additional 
evaluation may include 
a. Creatinine—poor renal function limits urinary excretion of antibiotics. 
b. Fasting blood sugar or hemoglobin А1с—ећеск for diabetes. 
c. HIV testing 
d. Post void residual measurement 
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€. Cystoscopy 
f. Upper urinary tract imaging (CT urogram or renal & bladder ultrasound) 
g. Urodynamics—this is primarily indicated in patients at risk for high 
intravesicai pressure, such as patients with spinal cord injury. High 
intravesical pressure can increase the risk of UTI and renal deterioration. 
h. Bacterial localization studies may be useful in select cases. 
i. In men, evaluate for bacterial prostatitis (see page 674). 
ii. Bladder and bilateral ureteral catheterization for culture. 
4. Treatment—address correctable risk factors (e.g. control diabetes, avoid 
spermicide and diaphragm use, etc.) and treat the underlying cause. 


UTI with Clean Intermittent Catheterization 


General Information 

1. In general, clean intermittent catheterization (CIC) has a lower risk of UTI 
than an indwelling catheter. Compared to indwelling catheters, CIC also 
has a lower risk of epididymitis, orchitis, peno-scrotal abscess, urethral 
strictures, fistula, and urolithiasis. 

. Patients with a high intravesical pressure (such as with detrusor sphincter 
dyssynergia or poor bladder compliance) may be at higher risk for UTI and 
renal deterioration with CIC than with an indwelling catheter. Patients with 
recurrent UTI who are at risk for high intravesical pressure (such as 
patients with spinal cord injury) should undergo urodynamic evaluation 
(see Leak Point Pressure, page 309). Treating high intravesical pressure 
may reduce the frequency of UTI and decreases the risk of renal 
deterioration. 

3. Screening and treatment for asymptomatic bacteriuria is not recommended 
for patients using CIC. 

Prevention of Recurrent UTI in Patients Using CIC 
1. Catheterizing technique 

a. Ensure that the patient is complying with proper CIC technique: good 
perineal hygiene, cleaning and storing reusable catheters appropriately, 
washing hands before catheterizing, cleaning the meatus before 
catheterizing, not contaminating the catheter during CIC, etc. 

The NIDRR consensus 1992 and the IDSA 2009 guidelines indicate that 

sterile and clean intermittent catheterization have a similar rate of UTI. 

However, the 2006 Consortium for Spinal Cord Medicine states “Lower 

infection rates can be achieved with sterile techniques..." and 

recommends "Consider sterile catheterization for individuals with 
recurrent symptomatic infections occurring with clean intermittent 
catheterization." 
c. The IDSA 2009 guideline states single use and multiple use catheters 
have a similar rate of UTI. 

2. Catheter type—hydrophilic coated catheters can cause less urethral 
inflammation and trauma, which may reduce the risk of urethral stricture 
and UTI. 

3. Minimize frequency of catheterization while maintaining a bladder volume 

< 500 ml (i.e. avoid bladder overdistension). 

Control diabetes. 

. Daily prophylactic antibiotics—the IDSA guidelines recommended 
against routine use of daily prophylactic antibiotics because they may 
increase bacterial resistance. However, some studies have shown that daily 
antibiotics may reduce the risk of UTI in patients using CIC. This option 
may be more suitable for patients who have frequent UTIs or who are at 
high risk for serious UTI complications (such as immunocompromised 
patients). 


N 


> 


ws 


Genitourinary Infections: General Concepts 629 


6. Antibiotic cycling—a few small non-randomized studies in patients on 
CIC show that cycling 2 antibiotics reduced the rate of symptomatic UTI, 
but did not increase antibiotic resistance. Each cycle consisted of 1 dose of 
the first antibiotic in week one, followed by 1 dose of the second antibiotic 
in week two. Then, the cycle was repeated. Antibiotics were chosen from 
the list below and chosen to be effective against the patient's prior UTIs. 
a. For a history of gram negative UTI—two double strength tablets of 

TMP-SMX po, nitrofurantoin 300 mg po, cefixime 400 mg po, 
amoxicillin 3000 mg po, or fosfomycin trometamol 6000 mg po. 

b. For a history of gram positive UTI—amoxicillin 3000 mg po or 
fosfomycin trometamol 6000 mg po. 

. Intravesical antibiotics—the IDSA guidelines recommended against 
routine use of intravesical prophylactic antibiotics. But, this option can be 
used in select cases to treat and prevent UTI. Systemic absorption of the 
antibiotic may cause side effects (e.g. ototoxicity has been reported after 
intravesical administration of aminoglycosides, primarily in patients with 
end stage renal disease). The following regimen was used successfully in 
patients with neurogenic bladder or augmentation cystoplasty. 

a. Mix 480 mg gentamicin sulfate into 1 liter of sterile normal saline. Keep 
the solution refrigerated. The solution should probably be discarded 
after 30 days, although it may retain its potency for up 2 months. Rapid 
infusion or infusion of cold fluid into the bladder can cause autonomic 
dysreflexia; thus, each dose should be removed from the refrigerator and 
warmed to room temperature before it is gently infused. 

b. Catheterize the patient and completely empty the bladder. 

c. Gentamicin solution (480 mg/1000 ml normal saline) is gently infused 
through the catheter into the bladder. The infused volume may vary, but 
30 cc is often used in adults with normal bladder capacity. 

d. The catheter is removed and the solution is left in the bladder until the 
next scheduled catheterization. 

c. Instillations may be performed once per day (for UTI prophylaxis) or 
twice per day (for UTI treatment). 

f. Avoid intravesical infusion when there is a risk of systemic absorption 
(e.g. gross hematuria, traumatic catheterization). 

g. It may be prudent to check serum gentamicin levels; however, using this 
protocol, serum gentamicin levels were very low and serum creatinine 
remained stable in patients with normal renal function. 

h. Approximately 25% can have breakthrough UTIs, some of which are 
gentamicin resistant. 

. Intravesical antiseptics—the IDSA guidelines recommended against 

routine use of intravesical antiseptics because there is insufficient evidence 

regarding efficacy and safety. Examples include: 

a. Acetic acid—see page 632. 

b. Povidone-iodine—a 2% povidone-iodine solution in normal saline has 
been used daily to prevent UTI in patients using CIC. The bladder is 
emptied, then 50 cc of the solution is instilled into the bladder where it is 
left indwelling for 10 minutes, and then the bladder is drained. The most 
common side effect was irritative voiding symptoms in 27% of patients. 
Serum TSH and iodine levels were unaffected. With this regimen, 
toxicity was minimal, but it is unclear if it prevents UTI. 

There is insufficient evidence to determine if the following therapies 

decrease the risk of UTI in patients using CIC. 

a. Oral cranberry supplement—limited evidence suggests no benefit. 

b. Oral vitamin C supplement—limited evidence suggests no benefit. 

c. Methenamine—limited evidence suggests no benefit (see page 645). 
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UTI with Indwelling Urethral or Suprapubic Catheter 


General Information 


The riok- terinria after inserti ofant zalli i v 
1. The risk of bacteriuria after insertion of an indwelling catheter increases by 


5% per day; thus, almost patients have bacteriuria after 20 days. 

2. The longer a urinary catheter is left indwelling, the higher the risk of UTI. 

3. The most important factor for preventing UTI with an indwelling catheter 
is a closed drainage system. Drainage systems should remain closed with 
as few disconnections as possible. 

4. Screening and treatment for asymptomatic bacteriuria is not recommended 
for patients using an indwelling urinary catheter. 


Catheter Placement, Removal, or Change 
1. Initial placement of an indwelling catheter—the ISDA 2009 guideline 
recommends against prophylactic antibiotics for initial catheter placement. 
2. Change of a chronic indwelling catheter—non-traumatic replacement an 
indwelling catheter is associated with a low risk of bacteremia; therefore, 
antimicrobial therapy for a non-traumatic catheter change is not 
beneficial. When a catheter change is traumatic (e.g. causes bleeding) or 
the patient has a history of catheter related infections (especially with 
catheter changes), then prophylactic antibiotics should be considered. 
. Removal of chronic indwelling catheter—the ISDA 2009 and EAU 2021 
guidelines recommend against prophylactic antibiotics at catheter removal. 
However, AUA guidelines suggest prophylactic antibiotics in patients who 
are immunocompromised. 
Catheter removal after urinary tract surgery—the AUA guideline states 
“antimicrobial treatment at the time of catheter removal following urinary 
tract surgery may be warranted.” The 2019 ISDA guideline states that 
select patients may benefit from antibiotics at the time of catheter removal 
(the ISDA based this statement on evidence largely from studies enrolling 
surgical patients with short term postoperative catheterization). 


Biofilms 
1. A biofilm is a sheet of bacteria encased in an extracellular matrix. 
2. Biofilms can form on the inner and on the outer surface of a catheter. 
3. Biofilm bacteria are rarely eradicated by antibiotics because 

a. The biofilm bacteria create an extracellular matrix. This extracellular 
matrix acts as a barrier that protects the bacteria from antibiotics. 

b. Biofilm bacteria are less susceptible to antibiotics because they grow 
more slowly than free-floating bacteria. Thus, even when antibiotics 
penetrate the extracellular matrix, they may not eradicate the bacteria. 

4. Antibiotics alone do not eradicate the bacteria in biofilms. Elimination of 
these bacteria requires removal of the foreign body on which the biofilm 
resides. In a prospective, randomized, controlled trial of patients with an 
indwelling catheter and UTI, Raz et al (2000) compared patients whose 
catheter was changed to patients whose catheter was not changed. This 
study showed that changing to a new catheter before starting antibiotics 
resulted in a faster eradication of bacteria, a faster resolution of fever, a 
faster clinical improvement, and a lower rate of symptomatic UTI 
recurrence. When a patient with an indwelling catheter has a UTI, the 
catheter should be replaced with a new catheter, preferably before starting 
antibiotics. Obtain a urine culture when the new catheter is placed. 

. When a biofilm contains urease producing organisms, the catheter can 
become encrusted, and possibly obstructed, with struvite and apatite (see 
page 390). For methods to prevent these encrustations, see page 404. 
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Catheter Type And Risk of UTI 
1. Although some data suggests that there is less bacterial adherence to 
silicone catheters than to other catheter materials, the clinical significance 
of this findings is still unclear. In fact, latex and silicone catheters have a 
similar risk of UTI. 

. Antimicrobial catheters (silver alloy coated, antibiotic impregnated, 
antiseptic impregnated) delay the onset of asymptomatic bacteriuria 
compared to standard catheters and may reduce symptomatic UTI in 
patients catheterized for less than 7 days. There is no evidence that 
antimicrobial catheters reduce UTI for catheterization longer than 30 days. 
Note that silver oxide coated catheters do not reduce bacteria (whereas 
silver alloy coated catheters do). The risk of argyria (silver toxicity) from 
silver coated catheters is not well defined, but it is probably minimal. 

. Suprapubic tube—limited data suggests that suprapubic tubes may have a 
lower risk of UTI than urethral catheters in the short-term (« 2 weeks). The 
long term rates of UTI, sepsis, renal dysfunction, vesicoureteral reflux, 
urolithiasis, and gross hematuria appear similar with urethral and 
suprapubic catheters. Epididymo-orchitis, prostatitis, urethritis, urethral 
strictures, and urethral fistulas occur less often with suprapubic tubes than 
with urethral catheters. Some patients prefer a suprapubic tube because it 
allows them to engage in sexual activity. 


Drainage Bag And Risk of UTI 

1. A closed drainage system is crucial for preventing catheter associated 
UTI. Keep drainage systems closed with as few disconnections as possible. 

2. A catheter plug or valve (permits intermittent emptying of the catheter) has 
the same risk of UTI as a drainage bag. 

3. Changing the drainage bag regularly does not prevent UTI. 

4. Adding antibiotics or antiseptic agents (such as hydrogen peroxide or 
chlorhexidine) to the drainage bag does not decrease the risk of UTI. 

5. Prevent back flow of urine—backflow of urine from the drainage bag into 
the bladder increases the risk of UTI. 
a. Keep the drainage bag below the level of the bladder. 
b. Empty the drainage bag frequently enough to prevent urine backflow. 
c. Avoid obstruction of the tubing to prevent urine backflow. 

6. Expert opinion recommends that the contact between the drainage bag and 
the floor should be avoided. 


No Proven Benefit for Preventing UTI with an Indwelling Catheter 

1. Changing the catheter and/or drainage bag regularly does not reduce the 

risk of UTI. The interval for changing the bag and catheter should be based 
on the manufacturer's recommendations and on the patient's clinical 
needs. Catheters can become encrusted and clogged over time. Assess the 
rate of encrustation and change the catheter before it becomes obstructed. 

2. Vigorous meatal cleansing—scrubbing is not necessary. Daily washing of 

the meatus (and under the foreskin) with soap and water is sufficient. 

3. Application of antiseptic or antimicrobial agents to the meatus—these 
agents do not reduce bacteriuria compared to washing with soap and water. 
Adding antiseptic to drainage bags—does not decrease the risk of UTI. 

. Intravesical antiseptics or antibiotics—in patients with an indwelling 
catheter, irrigation (continuous flushing), instillation (infusion followed by 
holding the agent in the bladder for a while), and washout (infusion 
followed by immediate drainage) do not reduce the risk of UTI, may cause 
resistant organisms, and may introduce bacteria by breaching the closed 
catheter system. However, some urologists have had success with 
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intravesical agents when standard methods of UTI prevention have failed. 
Avoid intravesical irrigation when there is a risk of systemic absorption 
(e.g. gross hematuria, traumatic catheterization). 

a. Intravesical gentamicin—see page 629. 

b. Intravesical GU irrigant (neomycin and polymyxin)—1 ampule is mixed 
in 1 liter of normal saline. This solution is used for continuous bladder 
irrigation at a rate of 1 liter per 24 hours for up to 10 days. Absorption 
into the bloodstream can cause systemic side effects (e.g. ototoxicity). 
Intravesical acetic acid—acetic acid does not seem to reduce bacteriuria 
or UTI, but may reduce catheter encrustation. Acetic acid 0.2596 is 
infused into the bladder and immediately drained (washout). The infused 
volume may vary, but 30 cc is often used in adults with normal bladder 
capacity. Mix 10 teaspoons (50 cc) of plain white vinegar in 1 quart 
(approximately 1 liter) of water. Use distilled water, sterile water, or tap 
water that is boiled and cooled. Keep the solution refrigerated. The 
solution should probably be discarded after 2-3 weeks. Rapid infusion or 
infusion of cold fluid into the bladder can cause autonomic dysreflexia; 
thus, each dose should be removed from the refrigerator and warmed to 
room temperature before it is gently infused. 

d. Intravesical povidone/iodine—see page 629. 
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. Prophylactic antibiotics during catheter change—non-traumatic 


replacement an indwelling catheter is associated with a low risk of 
bacteremia; therefore, antimicrobial therapy for a non-traumatic catheter 
change is not beneficial. When a catheter change is traumatic (e.g. causes 
bleeding) or the patient has a history of catheter related infections 
(especially with catheter changes), then prophylactic antibiotics should be 
considered. 

There is insufficient evidence to determine if the following therapies 
decrease the risk of UTI in patients with indwelling catheters. 

a. Daily prophylactic antibiotics —may increase resistant organisms. 

b. Oral cranberry supplement 

c. Oral vitamin C supplement—limited evidence suggests no benefit. 

d. Methenamine—limited evidence suggests no benefit (see page 645). 


Prevention of UTI with an Indwelling Catheter 
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Use sterile technique and sterile equipment when inserting the catheter. 
Remove a temporary catheter as soon as possible—removing a catheter 
sooner will decrease the risk of UTI. 

Try to keep the drainage system closed. Minimize disconnections. 
Consider using an antibacterial catheter in patients who will be 
catheterized for < 7 days (see Catheter Type and Risk of UTI, page 631). 
Antimicrobial catheters delay the onset of asymptomatic bacteriuria and 
may reduce symptomatic UTI in patients catheterized for < 7 days. 


. Prevent back flow of urine—backflow of urine from the drainage bag into 


the bladder increases the risk of UTI. 

a. Keep the drainage bag below the level of the bladder. 

b. Empty the drainage bag frequently enough to prevent urine backflow. 

c. Avoid obstruction of the tubing to prevent urine backflow. 

Expert opinion recommends that the contact between the urinary drainage 
bag and the floor should be avoided. 

Expert opinion recommends hand washing immediately before and after 
manipulating the catheter or its components. 
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8. Suprapubic tubes may have a lower risk of UTI than urethral catheters in 
the short-term (« 2 weeks). In the long term, suprapubic tubes have a 
similar rate of UTI, sepsis, urolithiasis, renal dysfunction, and gross 
hematuria, but a lower risk of epididymo-orchitis, prostatitis, urethritis, 
urethral strictures, and urethral fistulas compared to urethral catheters. A 
suprapubic tube allows the patient to have intercourse. 

9. Control diabetes. 


Treatment of UTI with an Indwelling Catheter (Based on IDSA 2009) 

1. Treatment is generally not indicated for cloudy urine, pyuria, or 

malodorous urine when the patient is otherwise asymptomatic. 

2. By definition, a UTI in a person with an indwelling catheter is a 
complicated UTI and should be treated with 7-14 days of antibiotics. 
Treatment can be stopped after 7 days if the patient has resolution of 
symptoms within that time period. 

. Remove the catheter if possible. If the catheter cannot be removed, then the 
catheter should be replaced with a new catheter, preferably before starting 
antibiotics (this eliminates the bacterial biofilm). Ideally, a urine culture 
should be obtained when the new catheter is placed. 
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Purple Bag Syndrome and Blue Bag Syndrome 

1. This syndrome is uncommon and occurs with indwelling urinary catheters 
in which the drainage bag and tubing turn blue or purple (the color can be 
subtle or intense). The color of the urine remains normal. 

2. Indoxyl sulfate (a metabolite of tryptophan) is excreted in the urine. In 
alkaline urine, bacteria that possess the phosphatase-sulfatase enzyme 
metabolize indoxyl sulfate into indigo (blue) and/or indirubin (red). The 
indigo and indirubin concentrate in the plastic of the bag and tubing. 

3. Bacteria that may be associated with these syndromes include Providencia 
stuartii, Klebsiella pneumoniae, Enterobacter agglomerans, E. Coli, 
Morganella morganii, and Proteus. Bacterial strains that contain the 
phosphatase-sulfatase enzyme are rare; therefore, this syndrome is rare. 

4. This syndrome is more common in constipated and elderly patients. 

5. This syndrome is benign. This syndrome occurs in alkaline urine, which 
may be associated with struvite and apatite encrustation. 

6. Treatment is indicated when there is a symptomatic UTI or problematic 
encrustations. Administer oral antibiotics and change the catheter and 
drainage bag. With treatment, the discoloration usually resolves. 


UTI in Patients with Spinal Cord Injury (SCT) 
(Based on the 1992 NIDRR consensus and the CSCM 2006 consensus) 
General Information 
1. Risk factors for UTI in patients with SCI 
a. Bladder over-distention 
b. Vesicoureteral reflux 
c. High pressure voiding—patients with a high detrusor leak point pressure 
(DLPP > 40 cm water) are at higher risk for not only UTI, but also for 
deterioration of renal function. See Leak Point Pressure, page 309. 
d. Urolithiasis 
e. Urinary obstruction—e.g. detrusor sphincter dyssynergia (DSD), 
urethral stricture, high residual urine volume, prostate enlargement. 
2. Persistent bacteriuria is common in patients with a urinary diversion and in 
patients using intermittent catheterization, a condom catheter, or an 
indwelling catheter. 


634 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


3. Screening and treatment of asymptomatic bacteriuria is not recommended 
in patients with SCI or in patients with indwelling catheters. However, 
treatment of asymptomatic bacteriuria may be considered when urease 
producing organisms occur in a patient with urolithiasis or problematic 
catheter encrustations. Urease producing organisms may contribute to 
stone formation (See How UTI Increases Stone Risk, page 390). 

4. By definition, a UTI in a person with SCI is a complicated UTI and should 
be treated with 7-14 days of antibiotics. Longer courses of antibiotics are 
usually not beneficial. 

. People with SCI often do not present with the classic signs and symptoms 
of UTI because of altered sensation. UTI may present with cloudy urine, 
foul smelling urine, fatigue, lethargy, vague abdominal/flank/back 
discomfort, spastic limbs, autonomic dysreflexia, or new onset urine 
incontinence (leak between catheterizations or leak around an indwelling 
catheter). Fever may be present. 

Methods of Bladder Drainage and Risk of UTI 

1. The NIDRR consensus 1992 and the IDSA 2009 guidelines indicate that 

sterile and clean intermittent catheterization have a similar rate of UTI. 
However, the 2006 Consortium for Spinal Cord Medicine states “Lower 
infection rates can be achieved with sterile techniques..." and recommends 
“Consider sterile catheterization for individuals with recurrent 
symptomatic infections occurring with clean intermittent catheterization." 

2. CIC has a lower risk of UTI than indwelling catheterization. However, 

patients with high intravesical pressure (such as with DSD) may have a 
higher risk for UTI and renal deterioration with CIC than with an 
indwelling catheter. 

3. Condom catheters cause less bacteriuria and UTI than indwelling 
catheters. However, patients with high intravesical pressure (such as with 
DSD) and urine retention may be at higher risk for UTI and renal 
deterioration with a condom catheter than with an indwelling catheter. 
Compared to CIC, indwelling catheters have a higher risk of 
epididymo-orchitis, peno-scrotal abscess, urethral strictures, fistula, and 
urolithiasis (bladder and renal). 

. Suprapubic tube—limited data suggests that suprapubic tubes may have a 
lower risk of UTI than urethral catheters in the short-term (< 2 weeks). The 
long term rates of UTI, sepsis, renal dysfunction, urolithiasis, and gross 
hematuria appear similar with urethral and suprapubic catheters. 
Epididymo-orchitis, prostatitis, urethritis, urethral strictures, and urethral 
fistulas occur less often with suprapubic tubes than with urethral catheters. 
Some patients prefer a suprapubic tube because it allows them to engage in 
sexual activity. 


Evaluation of Recurrent UTI in Patients with SCI 

. Invasive testing should be deferred until UTI treatment is complete. 

2. Image the upper tracts—renal ultrasound, CT scan, or IVU may be 
considered; however, CT urogram or CT scan may be the most 
informative. Check for urolithiasis and hydronephrosis. 

. Image the bladder—check for bladder stones. In patients who void or who 
use a condom catheter, check a post void residual. 

4. Urodynamics—check for elevated intravesical pressure, poor bladder 

compliance, detrusor sphincter dyssynergia, and bladder outlet obstruction. 

5. Cystogram—check for vesicoureteral reflux. 

. Cystoscopy—check for urethral stricture, bladder stones, bladder lesion, 
diverticula, etc. 
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Sterile Pyuria 
1. Sterile pyuria refers to the presence of WBCs in the urine when a standard 
urine culture shows no bacterial growth (the standard culture media does 
not support growth of mycobacteria, fungus, viruses, protozoa, etc.). 
2. Etiology—possible causes include mycobacteria (sterile pyuria is a classic 

finding in genitourinary tuberculosis), Chlamydia, Ureaplasma, virus (e.g. 

adenovirus), fungus, protozoa (e.g. Trichomonas vaginalis), parasite (e.g. 

Schistosomiasis), inflammatory (prostatitis, cystitis, nephritis, papillary 

necrosis), and tumor (benign or malignant). 

3. Evaluation of sterile pyuria may include 

a. BUN, creatinine, CBC with differential. 

b. Formal urinalysis (eosinophils in the urine may indicate a parasite 
infection or interstitial nephritis). 

c. Urine culture for bacteria, fungus, and mycobacteria. Obtain at least 3 
consecutive early morning urine samples for acid fast staining and 
mycobacterial culture with sensitivity. Testing for viral pathogens may 
be indicated in some patients. 

d. Urethral swab for Chlamydia, Ureaplasma, and Mycoplasma. 

e. Urine cytology or other urothelial tumor marker. 

f. Urinary tract imaging—CT urogram and cystoscopy. 

4. Treatment depends on the underlying cause. 
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Evaluation of Pediatric UTI—see page 502. 
Urethritis in the Male—see page 665. 
Sexually Transmitted Diseases—see page 684. 


Prostate Infections—see page 674. 


Asymptomatic Bacteriuria (ASB) in Adults 


General Information 
1. The Infectious Diseases Society of America (IDSA) defines asymptomatic 
bacteriuria (ASB) as “...the presence of 1 or more species of bacteria 
growing in the urine...irrespective of the presence of pyuria, and in the 
absence of signs or symptoms attributable to urinary tract infection.” 
. Organisms causing ASB 
a. In women without an indwelling catheter, E. coli is the most common 
cause of asymptomatic bacteriuria. 
b. In patients using an indwelling or condom catheter, polymicrobial 
colonization is the most common cause of asymptomatic bacteriuria. 
. Examples of conditions that cause ASB 
a. Bowel incorporated into the urinary tract—examples include ileal 
conduit, augmentation cystoplasty, ileal chimney, and ileal ureter. 
b. Cutaneous urinary ostomy—vesicostomy, ureterostomy, pyelostomy. 
c. Indwelling catheter—urethral, suprapubic, or nephrostomy tube. 
d. Intermittent catheter use 
e. Condom catheter use 
ASB is more common in women. It is also more common in older patients. 
. While many clinicians assume that ASB always increases the risk of UTI, 
clinical studies show that ASB can protect against UTI in some patients. 
Screening and treatment of ASB is recommended only for patients in 
whom treatment will reduce the risk of UTI (such as pregnant women and 
patients who will be undergoing a urologic procedure that is associated 
with mucosal trauma). 
6. Antibiotic therapy for ASB often leads to resistant organisms. 


Diagnosis (Based on the ISDA 2019 guideline) 
The diagnosis of ASB requires the presence of > 10° colony forming 
units (CFU)/ml of bacteria on urine culture and the absence of signs and 
symptoms of UTI. Other requirements are listed below. 
a. Voided specimens 
i For women—2 consecutive urine cultures, each with isolation 
of > 105 CFU/ml of bacteria. 
ii. For men— 1 urine culture with isolation of > 105 CFU/ml of bacteria. 
b. Catheterized specimens (men ог women)— 1 catheterized urine culture 
with isolation of > 10° CFU/ml of bacteria (some clinicians use isolation 
of > 10? CFU/ml to define ASB for catheterized specimens). 
2. Pyuria is not sufficient to diagnose bacteriuria. 
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Screening & Treatment (Based on IDSA 2019 & USPSTF 2019 guidelines) 

1. Screening and treatment for ASB is recommended for: 

a. Pregnant women (see page 482). 

b. Patients who undergoing urologic endoscopy or a urologic procedure 
that is associated with mucosal trauma (e.g. TURP, urethral dilation, 
traumatic catheterization, initial insertion of a suprapubic tube). 

2. In most other circumstances, screening and treatment for ASB is not 
recommended. Guidelines specifically recommend against screening and 
treatment of ASB for any of the following clinical scenarios. 

a. Urologic scenarios—intermittent or indwelling catheterization, 
neurogenic bladder dysfunction (e.g. spinal cord injury, multiple 
sclerosis), bowel or other colonized tissue integrated into the urinary 
tract (e.g. ileal conduit), or renal transplant > 1 month prior. 

b. Non-urologic scenarios—undergoing non-urologic surgery (including 
arthroplasty), non-pregnant female, diabetes, pediatric age, or elderly 
person residing in the community or in a long-term care facility. 

3. For patients who undergo placement/exchange of a ureteral stent, 
placement of a nephrostomy tube, endoscopy, or a urologic procedure that 
is associated with mucosal disruption, ASB increases the risk of 
post-procedure bacteremia and sepsis. Thus, these patients are screened 
and treated for ASB using the following protocol. 

a. When possible, a urine culture and sensitivity should be obtained so that 
the results are available before the procedure. 

b. An antibiotic regimen is chosen based on the culture results, and a short 
course (1 or 2 doses) is administered immediately before the procedure. 

c. When a catheter is left in place after the procedure, antibiotics should be 
continued (duration of therapy was not specified by the guidelines). 

4. Non-traumatic exchange of an urethral catheter, suprapubic tube, or 
nephrostomy tube is associated with a low risk of bacteremia; thus, 
treatment of ASB in these scenarios is usually unnecessary. 

. If a patient has ASB with a urease producing organism, then consider 

periodic assessment for new urolithiasis formation. 

6. If a patient with existing or previous urolithiasis has ASB with a urease 
producing organism, consider treatment of ASB to prevent growth and 
recurrence of the stones (See How UTI Increases Stone Risk, page 390). 

7. Treatment duration for ASB is the same as for bacterial cystitis (and is 
adjusted based on whether complicated UTI criteria are present). 


Acute Bacterial Cystitis (ABC) 


Factors that Increase the Risk of ABC in Women 
1. Sexual activity 
2. New sexual partner within the past year 
3. Congenital genitourinary abnormalities 
4. Immunosuppression (e.g. poorly controlled diabetes mellitus) 
5. Additional risk factors for premenopausal women 
a. First UTI at age < 15 years 
b. Family history of UTI in the mother 
c. Spermicide or diaphragm use for birth control 
6. Additional risk factors in postmenopausal women 
a. Postmenopausal status (atrophic vaginitis from estrogen deficiency) 
b. History of UTIs when premenopausal 
c. Urinary incontinence 
d. Cystocele or pelvic prolapse 
e. Elevated post void residual 
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Factors that Do NOT Appear to Change the Risk of ABC in Women 
Although the following factors are advocated to reduce UTI in women, 
evidence indicates that these factors usually do not alter the risk of UTI. 

. Void after intercourse. 

. Wipe the vagina from front to back after voiding. 

. Avoid tight fitting clothes and panty hose. 

. Drink a lot of water. 

. Void soon after the urge arises (do not hold the urine). 

. Avoid hot tub use. 

. Avoid douching. 

. Avoid tampon use. 


Factors that Increase the Risk of ABC in Men 
1. Chronic bacterial prostatitis (see page 676). 
2. Immunosuppression (e.g. poorly controlled diabetes mellitus) 
3. Elevated post void residual 


Complicated Versus Uncomplicated ABC 

1. Complicated ABC—ABC in a patient with any of the following criteria: 
immunosuppressed, pregnant, pediatric, male, indwelling urinary foreign 
body (e.g. catheter, stent, nephrostomy), bladder dysfunction (e.g. spinal 
cord injury, poor bladder contractility), a relevant structural abnormality of 
the urinary tract (e.g. diverticulum, ureteropelvic junction obstruction), 
urinary obstruction, renal insufficiency, presence of urolithiasis, or 
presence of multidrug resistant bacteria. 

2. Uncomplicated ABC—a non-complicated ABC in an adult female. 


Presentation of ABC 

1. Symptoms of ABC may include dysuria, frequency, urgency, fever, 
suprapubic discomfort, hematuria, cloudy urine, and foul smelling urine. 

2. In the elderly, the first sign of ABC may be fatigue, weakness, a fall, or 
mental status changes (such as confusion or lethargy). 

3. In patients with spinal cord injury, symptoms of ABC may include 
autonomic dysreflexia, increased muscle spasticity, vague trunk pain 
(back, flank, abdominal, or pelvic), or new onset urine incontinence (leak 
between catheterizations or leak around an indwelling catheter). 


Work Up 
1. A presumptive diagnosis of ABC can be made when a patient has 
symptoms of ABC and urinalysis is consistent with infection. Findings on 
dipstick may include nitrite positive, leukocyte esterase positive, and heme 
positive. Microscopic exam may show RBCs, WBCs, and bacteria. 

. Urinalysis—both the AUA and EAU recommend urinalysis for diagnosis 
of ABC. The presence of an abnormally high amount of squamous cells on 
the urinalysis suggests that the sample was contaminated (see page 624). 

. Urine culture with sensitivity—the AUA recommends obtaining a urine 
culture every time a women presents with symptoms of uncomplicated 
ABC. The EAU recommends urine culture in patients with atypical 
symptoms, suspected pyelonephritis, complicated ABC (such as pregnant 
females), or if symptoms recur or do not resolve within 4 weeks after 
completion of treatment. Urine culture and sensitivity should be obtained 
when a complicated infection is suspected. 
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Treatment of Uncomplicated ABC 

1. Basic concepts of treatment 
a. The duration of antibiotic treatment for uncomplicated ABC should be 

no longer than 7 days. 

b. Fluoroquinolones (FQ) are no longer recommended as first line 
empirical therapy for ABC, but may be used as an alternative. 

c. Amoxicillin or ampicillin should not be used for empirical treatment of 
ABC because of their poor efficacy in this setting. 

d. For trimethoprim-sulfamethoxazole (TMP-SMZ) and most FQs, 3 days 
of therapy is recommended (longer regimens are not more effective). 

e. For nitrofurantoin, 5 days of therapy should be administered. 

f. Empirical therapy is often administered (i.e. no culture was done or the 
culture results are still pending). If urine culture results are available, 
then antibiotic choice should be guided by the culture sensitivities. 

g. Bacterial cystitis is eradicated in 90% of appropriately treated patients 
after the initial course of antibiotics. 

h. ABC resolves without treatment in approximately 3096 of women. 

i. ABC resolves in 30% of women whose infecting bacteria was resistant 
to the antibiotic that was administered. 

2. Recommended first-line empirical treatment regimens 
a. Nitrofurantoin 100 mg po BID for 5 days—avoid if early pyelonephritis 

is suspected. 

b. Fosfomycin 3 grams po single dose—avoid if early pyelonephritis is 
suspected. 

c. TMP-SMZ one double strength tablet (160/800 mg) po BID for 3 days— 
recommended as initial empirical therapy in the U.S. where uropathogen 
resistance to TMP-SMZ is < 20% (in Europe, TMP-SMZ is an 
alternative therapy rather than a first line therapy). Check local labs for 
resistance levels in your area. The NAUTICA study on outpatient urine 
cultures revealed E. coli resistance to TMP-SMZ in North America: 

i. Less than 20% resistance—U.S.: IA, IL, MN, MO, NE, OH, and WI. 
Canada: Alberta, British Columbia, New Brunswick, Nova Scotia, 
Ontario, Quebec, Saskatchewan. 

ii. More than 20% resistance—U.S.: AZ, CA, CO, GA, FL, NC, NY, 
OR, PA, TX, and UT. Canada: Manitoba. 

d. Pivmecillinam 400 mg po BID for 3 to 5 days—not available in North 
America. It is available in some European countries. Avoid if early 
pyelonephritis is suspected. 

3. Alternative empirical treatment regimens—if one of the first-line regimens 
cannot be prescribed, then consider one of the following agents. 

a. FQ for 3 days—moxifloxacin and gemifloxacin should not be used for 
UTI because of inadequate urinary levels. The IDSA guidelines state 
that FQ have a propensity generate drug resistant organisms and 
“Should be reserved for more important uses other than acute 
cystitis...” So, FQ should be only be used when other antibiotic options 
are not feasible. 

b. Beta-lactam for 3-7 days—data supports the use of cefdinir, cefaclor, 
amoxicillin-clavulanate, and cefpodoxime proxetil. Other beta-lactams, 
such as cephalexin, are not as well studied but may be appropriate. 

4. Amoxicillin or ampicillin should not be used for empirical treatment of 
ABC because of their poor efficacy in this setting. 

5. There is some evidence that UTIs in older women or UTIs caused by 
Staphylococcus saprophyticus may require more than 3 days of antibiotics, 
and a 7 day regimen may be more appropriate. 

6. Adjust the antibiotic regimen based on the urine culture. 
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Treatment of Complicated ABC 

1. For the definition of complicated ABC, see page 640. 

2. The duration of antibiotics for complicated ABC depends on the clinical 
scenario, but therapy is administered for 7-14 days. 

3. Males—by definition, ABC in men is considered to be a complicated UTI; 
thus, a treatment duration of at least 7 days is recommended. If bacterial 
prostatitis is suspected, then treatment duration is longer (see page 676). 
When administering an empiric antibiotic regimen, the EAU recommends 
either TMP-SMZ or a FQ while waiting for the urine culture results. 

4. Spinal cord injury—see page 633. 

5. Indwelling catheter—see page 630. 

6. Clean intermittent catheterization—see page 628. 


Non-standard Methods of Treating ABC 
1. Intravesical antibiotics—may be used when the organism is resistant to 
oral antibiotics or when the patient cannot tolerate a standard antibiotic 
regimen. Example regimen for bacteria that are sensitive to gentamicin: 

a. Mix 480 mg gentamicin sulfate into a 1000 cc bottle of sterile normal 
saline. Keep the solution refrigerated. The solution should be discarded 
after 30 days, although it may retain its potency for up 2 months. 

b. The patient is catheterized and the bladder is completely emptied. 

c. Gentamicin (480 mg/1000 ml normal saline) is gently instilled through 
the catheter and into the bladder using a catheter tip syringe. The 
instilled volume may vary; however, 30 cc is often used in adults with 
normal bladder capacity. 

d. The catheter is removed and the solution is left in the bladder until the 

patients voids. 

. An instillation is performed each day for one week. Some urologists 
continue the regimen as follows: 4 times a week for the second week, 
then 3 times a week for the next 6 weeks. 

f. Avoid intravesical instillation when there is a risk of systemic absorption 
(e.g. gross hematuria, traumatic catheterization, perforation). 

g. It may be prudent to check serum gentamicin levels; however, using this 
protocol, serum creatinine did not appear to be altered. 

h. Approximately 30% can have breakthrough UTIs, some of which are 
gentamicin resistant. 
. Alternative/complementary treatments 
a. D-mannose—in vitro, D-mannose inhibits mannose sensitive pili in 
some strains of E. coli. After an oral dose, d-mannose appears to be 
excreted in the urine and may prevent E. coli adherence to the 
urothelium. It is purported that this action prevents and treats UTI 
caused by certain strains of E. coli (anecdotal evidence). 

b. Cranberry supplement—there is insufficient evidence to determine if 
oral cranberry effectively treats UTI. Cranberry is acidic, so it can make 
cystitis symptoms worse. 


Follow Up after Treatment for ABC 

1. For uncomplicated ABC in women, symptoms usually resolve 3 to 7 days 
after initiating antibiotic therapy. If symptoms resolve within 7 days, then a 
follow up urinalysis or urine culture (for test of cure) is unnecessary. 

2. If ABC symptoms persist beyond 7 days after initiating antibiotic therapy, 
then a urine culture and sensitivity should be obtained to check for 
recurrent infection (see page 643). In men, symptoms persisting beyond 7 
days may indicate the presence of prostatitis or a bladder stone. 

3. In some cases, antibiotics eradicate the urine infection, but bladder 
inflammation persists, causing symptoms to continue. 
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Persistent Symptoms Immediately After Treatment of ABC (Chronic Cystitis) 
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When symptoms persist after an appropriate course of antibiotics, check 

for unresolved UTI and for other diagnoses. 

a. Ensure that the patient was compliant with antibiotic therapy. 

b. Urine culture and sensitivity—rule out unresolved ABC. 

c. Post void residual —make sure symptoms аге not from urinary retention. 

d. Pelvic examination in females—vaginitis may mimic the symptoms of 
cystitis. Oral antibiotics increase the risk of yeast vaginitis. 

е. Prostate exam in males—check for prostatitis. 


. Additional evaluation (such as the tests listed below) may be indicated, 


especially when symptoms are getting progressively worse or when 

symptoms are persisting for an extended period of time. 

a. Abdominal & pelvic imaging—CT scan is more comprehensive than 
ultrasound. Check for bladder stone, ureter stone, diverticulitis, etc. 

b. Cystoscopy (and urine tumor marker if indicated). 


- “Post-infection cystitis"—the author uses this phrase to describe when 


antibiotics have eradicated the bacteria from the urine (post-treatment 

urine culture is negative), but there is no alternative diagnosis to explain 

symptoms except persistent bladder inflammation. In this scenario, bladder 
inflammation and its associated symptoms may take several months to 
resolve. When “post-infection cystitis” is present, consider treating the 
symptoms and preventing recurrence of ABC while the inflammation 
subsides. The author uses the following regimen for 3-6 months. 

a. Prevent re-infection—for methods of ABC prevention, see page 644. 
Preventative options include daily antibiotic, cranberry, D-mannose, etc. 

b. Oral medications for symptom relief—overactive bladder medications 
for urgency and frequency, urinary analgesics (such as phenazopyridine) 
for dysuria, and NSAIDs for pelvic pain. 

c. Dietary changes—avoid urinary irritants such as caffeine, alcohol, spicy 
foods, artificial sweeteners (e.g. saccharin, Nutrasweet), carbonated 
drinks, and acidic foods (some cranberry formulations can be acidic). 

d. Quercetin 500 mg po BID—an herbal anti-inflammatory bioflavonoid. 

e. Avoid constipation 

f. Physical and emotional stress reduction 


. If symptoms get progressively worse or do not resolve within 3-6 months, 


I perform another physical exam (including pelvic exam), urine culture, 
urine cytology, cystoscopy, and imaging of the urinary tract (CT urogram, 
or renal and bladder ultrasound). Pelvic ultrasound may be performed to 
more thoroughly assess the reproductive organs. 


. The differential diagnosis includes distal ureteral calculus, bladder cancer, 


vaginitis, interstitial cystitis, endometriosis, colitis, diverticulitis, etc. 


Evaluation of Recurrent ABC 


1. 


2. 


3. 


For recurrent uncomplicated ABC caused by re-infection in adult women, 
formal evaluation of the urinary tract is usually unnecessary. Some 
urologists evaluate the urinary tract when ABC is complicated, occurs 
frequently, or when symptoms persist long after the infection is eradicated. 
Assess the patient for correctable risk factors of UTI, such as spermicide 
use, diaphragm use, uncontrolled diabetes, urinary incontinence, cystocele, 
pelvic prolapse, urinary retention, and postmenopausal vaginal atrophy. 
See Unresolved and Recurrent Infections, page 626. 
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Preventing ABC Recurrence In Women-Therapies with Strong Evidence of Benefit 

1. Avoid using spermicides and/or a diaphragm for birth control. 

2. Control diabetes. 

3. Topical estrogen therapy in postmenopausal women—topical vaginal 
estrogen decreases vaginal pH, normalizes vaginal flora (by restoring 
lactobacilli), decreases contamination with fecal bacterial pathogens, and 
decreases the risk of ABC. Topical estrogen formulations that prevent UTI 
include vaginal creams and vaginal rings. Oral estrogen therapies are not 
effective for preventing UTI. 

a. Contraindications—history of venous thrombosis or pulmonary 
embolus, recent stroke or myocardial infarction, estrogen dependant 
cancer (such as breast cancer), undiagnosed abnormal genital bleeding, 
and liver dysfunction. 

b. Side effects—embolic (pulmonary embolism, deep venous thrombosis, 
stroke), cardiac (myocardial infarction), increased risk of female cancers 
(breast, endometrial, and ovarian cancer), slightly increased risk of 
dementia, gallbladder disease, and visual disturbances. 

. Prophylactic antibiotics—prophylaxis with oral antibiotics has been 
proven to reduce the recurrence of UTIs by up to 9596. 

a. Daily—women who have frequent infections may take a daily low dose 
of antibiotic for 6-12 months. If re-infection occurs after cessation of 
prophylactic therapy, resume prophylaxis. Examples regimens include 
i. TMP-SMZ 40mg/200mg po q day, or 
ii. Nitrofurantoin 50 mg or 100 mg po q day, or 
iii. Cephalexin 125 mg or 250 mg po q day, or 
iv. Fosfomycin 3 gram po every 10 days. 

b. After intercourse—a single dose of antibiotic is taken shortly before or 
after sexual intercourse. Women who have intercourse several times a 
day should not exceed the maximum daily dose or frequency of the 
antibiotic. Example regimens include: 

i. TMP-SMZ 40mg/200mg or 80mg/400 mg po, or 
ii. Nitrofurantoin 50 mg or 100 mg po, or 
iii. Cephalexin 250 mg po. 

. Self treatment (self-start therapy)—this is not a method of preventing 
ABC; it is a method of rapidly treating a developing ABC. Patients are 
given a prescription for antibiotics (with refills). When they feel the onset 
of ABC symptoms, they treat themselves with a course of antibiotics. 
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Preventing ABC Recurrence in Women-Therapies with Less Evidence of Benefit 
1. Oral cranberry supplement—data suggests that cranberry may help prevent 

UTI in sexually active women. There is insufficient evidence to determine 

if cranberry is effective for treating UTIs. The optimal dose and form 

(juice or tablets) is unknown. 

a. Mechanism of action—consuming cranberry lowers urinary pH and 
causes urinary excretion of hippuric acid (a bacteriostatic agent); 
however, these effects are usually unable to achieve sufficient 
antibacterial activity (even at high doses). The antibacterial activity of 
cranberry probably arises from 2 compounds that prevent bacterial 
adhesion by inhibiting the pili of E. coli: fructose inhibits the mannose 
sensitive pili and proanthocyanidin inhibits the mannose resistant pili. 

b. Side effects—occasionally diarrhea. Cranberry can increase urinary 
oxalate, which may increase the risk of urolithiasis. 

c. Certain formulations may contain a substantial amount of sugar (which 
may be problematic for diabetics). 

d. Drug interaction—there are rare reports of cranberry interacting with 
coumadin and increasing the risk of hemorrhage. 
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2. D-mannose—it is purported that D-mannose prevents and treats UTI 
caused by certain strains of E. coli (anecdotal evidence). See page 642. 
Lactobacillus—oral or intravaginal administration of lactobacillus is 
thought is restore the normal balance of vaginal flora, which in turn, may 
reduce the risk of ABC. 

Methenamine—in acidic urine, methenamine is hydrolyzed to 

formaldehyde (a urinary antiseptic). To be effective, urine pH must be less 

than 5.5. Achieving pH « 5.5 usually requires oral intake of an acidifying 

agent, such as potassium acid phosphate (K-Phos? original) or vitamin C. 

Methenamine is not effective in patients with an indwelling catheter, and is 

probably not beneficial in patients using intermittent catheterization. Tt 

may be used to prevent UTI, but not to treat UTI. It does not generate 
resistant bacteria. 

. Dose (adult) 

i. Methenamine hippurate 1 gram po BID [Tabs: 1 gm] with an 
acidifying agent if urine pH > 5.5. 

ii. Methenamine mandelate 1 gram po QID [Tabs: 0.5, 1 gm; 
Suspension 0.5 gm/5ml] with an acidifying agent if urine pH > 5.5. 

iii. Acidifying agents include K-Phos? original 2-4 tabs dissolved in 6-8 
oz. water po QID or vitamin C 1-2 grams po QID. Adjust the 
acidifying agent to keep urine pH « 5.5. 

iv. There are agents that combine methenamine and an acidifying agent 
in one pill. An example is Uroqid-acid? No. 2 (each tablet contains 
methenamine mandelate with the acidifying agent sodium acid 
phosphate). 

b. Recommended laboratory tests during therapy: liver function tests when 
using methenamine hippurate, potassium and phosphate when using 
K-Phos® original, and sodium and phosphate when using Uroqid-acid®. 

c. Drink a moderate amount of fluids. Consuming too much fluid can 
dilute the methenamine. 

d. Carbonic anhydrase inhibitors (such as acetazolamide), thiazides, 
calcium carbonate, and sodium bicarbonate can produce alkaline urine, 
which negates the antiseptic effect of methenamine. Patients should 
avoid foods and medicines that alkalinize the urine. 

e. Do not take methenamine with sulfonamides because sulfonamides may 

form an insoluble precipitate with formaldehyde in the urine. 

. Side effects—methenamine may cause nausea, vomiting, rash, and 
dysuria. Vitamin C can increase the risk of urolithiasis (see Medications 
That May Induce Urolithiasis, page 390). 

. OM-89— not available in the United states, but it is available in some other 

countries. OM-89, a lysate of 18 E. coli stains that is administered orally, is 

an immunomodulator that vaccinates the recipient against certain strains of 

E. Coli, and appears to reduce the risk of ABC. The clinical guidelines of 

some countries recommend using OM-89 for ABC prevention in females. 

These behaviors have been advocated to help prevent UTIs, but evidence 

for their benefit is sparse. Since they are low risk, they may be worth a try. 

a. Void after intercourse. 

b. Wipe the vagina from front to back after voiding. 

c. Avoid tight fitting clothes and panty hose. 

d. Drink a lot of water (e.g. > 1.5 liters per day). 

€. Void soon after the urge arises (avoid holding the urine). 

f. Avoid hot tub use. 

£. Avoid douching. 

h. Avoid tampon use. 
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Emphysematous Cystitis—see page 710 


Fyocystis 

1. Pyocystis is a pus-filled bladder. It usually occurs in a defunctionalized 
bladder (a bladder in which no urine collects because of renal failure or 
because of a supravesical urinary diversion). Pyocystis probably occurs in 
defunctionalized bladders because urothelial cells are shed into the 
bladder, where they degenerate and liquefy. This liquefied cellular material 
accumulates in the bladder and may serve as a media for infection. 
Presentation—purulent, bloody, or malodorous urethral discharge. The 
patient is often febrile and may have suprapubic pain. Some patients have 
no symptoms referable to the urinary tract. 
. The initial management usually consists of 

a. Place a catheter—drain the purulent fluid from the bladder and send the 
fluid for culture and sensitivity. 

b. Antibiotics—ill patients should be started on IV antibiotics. Oral 
antibiotics may be sufficient in minimally ill patients. 

c. Intravesical antibiotic or antiseptic—initially administered by 
instillation twice a day or by continuous bladder irrigation. After clinical 
signs of infection have resolved, instillation is often continued twice a 
week for 2-4 weeks. Repeat this cycle as needed. Antiseptics that have 
been used include acetic acid, chlorhexidine, and povidone-iodine. For 
doses of antiseptics and antibiotics, see page 629 and page 631. 

4. If bladder irrigations fail to sufficiently control pyocystis, more aggressive 
treatment may be required. 

a. Chemical sclerosis of the bladder—sclerosing agents (e.g. 6% acetic 
acid left in the bladder for 1 hour) have been used to induce fibrosis of 
the bladder urothelium, which seems to prevent shedding of urothelial 
cells. After sclerosis, it may take as long as 9 months before the scarring 
reduces the incidence of pyocystis. 

. Cystectomy—removing the bladder removes it as a source of infection. 

. Surgically created fistula—these fistulas prevent accumulation of the 
cellular secretions by allowing them to drain spontaneously from the 
bladder. 

i. Vaginal vesicostomy (for females)—a fistula is created from the 

bladder to the vagina. 

ii. Perineal vesicostomy (for males)—a fistula is created from the 

bladder to the perineum. 
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Acute Renal Infections 
1. Types of acute renal infection 

a. Acute pyelonephritis 

b. Acute bacterial nephritis (ABN) 

c. Renal abscess 

d. Perirenal (perinephric) abscess 

e. Emphysematous pyelonephritis 

f. Emphysematous pyelitis 

g. Pyonephrosis/infected hydronephrosis 

. Acute renal infections usually occur by ascending infection from the 
bladder; therefore, signs and symptoms of acute cystitis are often present. 
Urine culture is usually positive, but may be negative if the patient has 
recently been taking antibiotics. E. coli is the most common causative 
organism of both acute cystitis and acute renal infections. 

. Occasionally, hematogenous spread (usually of gram positive organisms 
such as Staphylococcus aureus) can cause acute renal infections. Suspect 
hematogenous spread in intravenous drug abusers and patients with 
cutaneous infections. In cases of hematogenous spread, signs and 
symptoms of cystitis may be absent (e.g. no pyuria, no bacteriuria, no 
growth on urine culture). 

4. When an acute renal infection progresses, it appears to advance along a 
continuum from pyelonephritis to ABN to renal/perirenal abscess. 
Therefore, pyelonephritis precedes the formation of an abscess. 

. Presentation 
a. Patients with severe renal infections may present with signs and 

symptoms similar to pyelonephritis. 

b. The clinical presentation of acute renal infection includes fever, chills, 
flank or abdominal pain, and gastrointestinal symptoms (nausea, 
vomiting, anorexia). Symptoms of acute cystitis may be present. 

c. Physical exam usually reveals fever and costovertebral angle tenderness 
(CVAT) on the affected side. A flank mass may be palpable when a renal 
or perineal abscess is present. 

d. Blood tests usually reveal an elevated WBC count with elevated 
neutrophils (left shift on differential). 

e. Pyelonephritis rarely presents with a positive blood culture. Positive 
blood cultures are found in 40-50% of patients with renal abscess, 
perinephric abscess, pyonephrosis, and ABN. Almost 100% of patients 
with emphysematous pyelonephritis have a positive blood culture. 

f. After starting antibiotics, patients with pyelonephritis are usually 
afebrile within 72 hours, whereas patients with a more serious renal 
infection are usually febrile for more than 72 hours. 

6. When placing a percutaneous drain into a retroperitoneal abscess or into an 
infected collecting system, a subcostal puncture is preferred because this 
avoids violation of the pleura and prevents spread of infection into the 
pleural space (empyema). Transperitoneal drainage should be avoided to 
prevent peritonitis. 
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Chronic Renal Infections 
1. Types of chronic renal infection 
a. Chronic pyelonephritis 
b. Xanthogranulomatous pyelonephritis (XGP) 
c. Malacoplakia 
d. Tuberculosis 
e. Echinococcus 
2. Presentation of chronic renal infection is highly variable and nonspecific. 
3. E. coli is the most common cause of chronic pyelonephritis and 
malacoplakia; however, proteus is the most common cause of XGP. 


Acute Pyelonephritis in Women 


General Information 

1. Pyelonephritis is infection of the renal parenchyma without an 
inflammatory mass and without abscess. 

2. E. coli is the most common causative organism. 

3. Pyelonephritis usually occurs by ascending infection from the bladder, but 
can also occur by hematogenous spread to the kidney. Suspect 
hematogenous spread (usually of gram positive organisms) in intravenous 
drug abusers and patients with cutaneous infections. In cases of 
hematogenous spread, signs and symptoms of cystitis may be absent (e.g. 
no pyuria, no bacteriuria, no growth on urine culture). 


Presentation 

1. Most cases of pyelonephritis occur in women. Approximately 75% of 
patients have a previous history of cystitis. 

2. The clinical presentation can range from mild cystitis with flank ache to 
sepsis; however, most patients are not severely ill. 

3. The diagnosis is made by clinical findings, which often include fever, 
chills, abdominal or flank pain, gastrointestinal symptoms (nausea, 
vomiting, anorexia), and symptoms of acute cystitis. 

4. Physical exam usually reveals fever and costovertebral angle tenderness 
(CVAT) on the affected side. 

5. Urinalysis typically shows WBCs and WBC casts. 

6. Blood tests usually reveal an elevated WBC count and elevated neutrophils 
(left shift on differential). Blood cultures are usually negative. 

7. Intravenous urogram (IVU) is normal in 75% of patients with 
pyelonephritis. Findings on IVU suggestive of pyelonephritis include renal 
enlargement, decreased nephrogram, and dilation of the collecting system 
without obstruction. CT may show similar findings. On CT, fat stranding 
may be seen around the affected kidney. 

8. Renal ultrasound usually shows renal enlargement and abnormal renal 
echogenicity. 


Work Up 
1. After history and physical exam, testing should include complete blood 
count with differential, urinalysis, and urine culture with sensitivity. 
2. Blood cultures should be obtained in moderately/severely ill patients and 
in patients with prominent fever or leukocytosis. 
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3. Renal imaging by CT or ultrasound should be considered in patients with 
any of the following characteristics. 


a. 


b. 


e. 


f. 


g. 


Severely ill, unstable, or septic. 

Diabetes mellitus—diabetics with a clinical diagnosis of pyelonephritis 
should undergo renal imaging because they have a higher risk of renal 
abscess and emphysematous pyelonephritis. 


c. Immunocompromised (diabetes, HIV, steroids, chemotherapy, etc.). 
d. 


Known relevant structural abnormality of the urinary tract (e.g. calyceal 
diverticulum, hydronephrosis, vesicoureteral reflux, etc.). 

Urinary obstruction 

Urolithiasis 

Failure to respond to antibiotics (e.g. febrile > 72 hours on antibiotics) 


Treatment (Based on IDSA/ESCMID 2010, EAU 2021, & ACP 2021 Guidelines) 
1. Mildly ill—compliant women with mild acute uncomplicated 
pyelonephritis (low grade fever, normal or slightly elevated WBC, no 
nausea or vomiting) can be treated with oral antibiotics as an outpatient. 


a. 


e 
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If uropathogen resistance to fluoroquinolones (FQ) is < 10% in your 

area, the recommended empirical therapy options are: 

i. Ciprofloxacin 500 po po BID x 7 days with or without an initial 
intravenous dose of long acting antibiotic (such as 400 mg IV 
ciprofloxacin, 1g IV ceftriaxone, or a 24 hour dose of IV 
aminoglycoside). 

i. Once daily oral FQ (such as ciprofloxacin extended release 1000 mg 
po q day for 7 days or levofloxacin 750 mg po q day for 5 days). 
Moxifloxacin and gemifloxacin should not be used for UTI because 
they do not achieve adequate urinary levels. 

If uropathogen resistance to FQ is > 10% in your area, then adding an 

initial intravenous dose of long acting antibiotic is necessary. The 

recommended empirical therapy options are: 

i. Ciprofloxacin 500 po po BID x 7 days and an initial intravenous dose 
of long acting antibiotic (such as 1g IV ceftriaxone or a 24 hour dose 
of IV aminoglycoside). 

ii. Once daily oral FQ (such as ciprofloxacin extended release 1000 mg 
po q day for 7 days or levofloxacin 750 mg po q day for 5 days) and 
an initial intravenous dose of long acting antibiotic (such as 1g IV 
ceftriaxone or a 24 hour dose of IV aminoglycoside). Moxifloxacin 
and gemifloxacin should not be used for UTI because they do not 
achieve adequate urinary levels. 
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. Trimethoprim-sulfamethoxazole (TMP-SMZ) one double strength tablet 


(160/800 mg) po BID for 14 days is not favored for empirical therapy, 
but may be used if the infecting bacteria is known to be sensitive. If 
TMP-SMZ is used as empirical therapy, then administer an initial 
intravenous dose of long acting antibiotic (such as 1g IV ceftriaxone or a 
24 hour dose of IV aminoglycoside). 

Oral beta-lactams are not favored for empirical or therapeutic treatment 
because they have lower efficacy and higher relapse rates than preferred 
antibiotics. If an oral beta-lactam is used as empirical therapy, then it 
should be administered for 10-14 days and an initial intravenous dose of 
long acting antibiotic should be administered (such as 1g IV ceftriaxone 
or a 24 hour dose of IV aminoglycoside). 


. Adjust antibiotics based on the urine culture. 
. After starting antibiotics, patients with pyelonephritis are usually 


afebrile within 72 hours, whereas patients with a more serious renal 
infection are usually febrile for more than 72 hours. 
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g. If the patient does not respond adequately after initiating antibiotics 
(fever > 72 hours, insufficient decline in blood WBC, or little clinical 
improvement), then consider admitting the patient for intravenous 
antibiotics, blood cultures, renal imaging, and repeat urine culture. 

2. Moderately or severely ill —women with high fever, high blood WBC, 
vomiting, dehydration, or sepsis. 

a. Admit the patient to the hospital, obtain urine and blood cultures, and 
start intravenous antibiotics. If the patient is severely ill, renal imaging 
should be performed. 

b. The recommended initial empiric therapy consists of one of the 

following intravenous regimens: 

i. A fluoroquinolone (FQ) 

ii. An aminoglycoside with or without ampicillin. 

iii. An extended spectrum cephalosporin with or without an 
aminoglycoside. 

iv. An extended spectrum penicillin with or without an aminoglycoside. 

v. A carbapenem 

Treat with intravenous antibiotics until the patient is afebrile for 24-48 

hours, then change to oral antibiotics and continue oral antibiotics for 2 

weeks. Adjust the antibiotics based on culture results. 

d. If the patient does not respond adequately after initiating antibiotics 
(fever > 72 hours, insufficient decline in blood WBC, or little clinical 
improvement), then consider re-imaging the kidneys and repeating the 
urine and blood cultures. 

3. After treatment, a follow up urine culture is recommended. 10-30% of 
patients will relapse after an initial 14 day course of antibiotics. A second 
14 day course of antibiotics usually eradicates the infection, but if it does 
not, a 6 week course of antibiotics may be necessary. 
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Chronic Pyelonephritis 

Chronic pyelonephritis generally refers to a scarred, atrophic, and poorly 

functioning kidney from previous episodes of acute pyelonephritis. 

2. Acute pyelonephritis is diagnosed by clinical criteria, whereas chronic 
pyelonephritis is diagnosed by radiographic or pathologic findings. 

. The clinical presentation is usually nonspecific. Patients are often 
asymptomatic. They may have proteinuria, hypertension, anemia of 
chronic disease, or renal insufficiency. Hypertension may be caused by 
renin secretion from the scarred kidney. 

4. Imaging may reveal atrophy and scarring of the kidney. Clubbing of the 
calyces may also be seen. 

. Treatment 
a. Reduce risk factors for UTI (e.g. treat vesicoureteral reflux). 

b. Control hypertension and other diseases that may affect renal function. 

c. When the contralateral kidney is normal, nephrectomy of the affected 
kidney may be considered when it is nonfunctioning and causing 
chronic pain, recurrent infections, or renin mediated hypertension. 


Emphysematous Pyelonephritis—see page 711. 
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Acute Bacterial Nephritis (Acute Lobar Nephronia) 


General Information 

1. Acute bacieriai nephritis (ABN) is an uncommon interstitial nephritis 
caused by bacterial infection of the renal cortex, which results in an 
inflammatory mass or masses without liquefaction. 

ABN may be focal or multifocal. Acute focal bacterial nephritis (AFBN) is 

present when there is a single inflammatory mass within the kidney. Acute 

multifocal bacterial nephritis (AMBN) is present when there is multiple 
inflammatory masses within the kidney. 

. E. coli is the most common causative organism. 

4. ABN usually occurs by ascending infection from the bladder, but can also 
occur by hematogenous spread to the kidney. Suspect hematogenous 
spread (usually of gram positive organisms) in intravenous drug abusers 
and patients with cutaneous infections. In cases of hematogenous spread, 
signs and symptoms of cystitis may be absent (e.g. no pyuria, no 
bacteriuria, no growth on urine culture). 

. ABN probably represents a middle ground between uncomplicated 
pyelonephritis and renal abscess. In other words, renal infection tends to 
progress from uncomplicated pyelonephritis to ABN to renal or perirenal 
abscess. 25% of patients with ABN progress to abscess. 

6. Up to 50% of patients with ABN have vesicoureteral reflux (VUR). 


Presentation 
1. Clinical and laboratory manifestations are similar to pyelonephritis except 
patients with ABN are more severely ill than patients with pyelonephritis 
and 50% have positive blood cultures. 
2. Imaging—the affected kidney is usually enlarged (nephromegally). The 
affected area within the kidney is solid and shows no liquefaction. 

a. CT is the best study for diagnosing ABN. CT shows nephromegally, 
diminished nephrogram, and a solid, poorly defined, enhancing mass 
(focal) or masses (multifocal) that may be misinterpreted as neoplasm. 
Enhancement of the affected area is often patchy and/or striated. 

b. Ultrasound shows nephromegally and a poorly marginated sonolucent 
mass with internal echoes that disrupt the corticomedullary junction. 


Work Up 

1. In most cases, these patients are initially diagnosed with pyelonephritis. 
The severity of their condition or inadequate response to antibiotics 
(febrile > 72 hours) prompts renal imaging, which reveals ABN. 

2. If ultrasound raises the suspicion of ABN, CT with and without 
intravenous contrast should be performed. 

3. Consider obtaining a voiding cystourethrogram (VCUG) after the infection 
has been completely treated (up to 50% of patients with ABN have VUR). 


Treatment 

1. Admit the patient to the hospital, obtain blood and urine cultures, start 
broad spectrum intravenous antibiotics, and start intravenous fluids. 

2. Treat with intravenous antibiotics until the patient is afebrile for 24-48 
hours, then change to oral antibiotics and continue oral antibiotics for at 
least 2 weeks. Adjust antibiotics based on the culture results. 

3. After starting antibiotics, patients with pyelonephritis are usually afebrile 
within 72 hours, whereas patients with ABN usually remain febrile for 
more than 72 hours. 
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4. If the patient fails to respond adequately to antibiotic therapy: 

a. Re-image the patient to check for abscess and for ureteral obstruction— 
CT scan with intravenous contrast and delayed images or CT urogram 
may be utilized to evaluate for abscess and for obstruction. 

b. Repeat blood and urine cultures. 

5. Interval imaging may be performed to demonstrate resolution of the 
infection. 


Renal Abscess 


General Information 
1. A renal abscess is a collection of purulent fluid in the renal parenchyma 

(i.e. there is liquefaction). A renal cortical abscess is also called a renal 

carbuncle. 

Gram negative organisms are the most common cause. 

. Renal abscess usually arises from an ascending infection caused by gram- 
negative organisms. When hematogenous spread causes a renal abscess, 
the infection usually arises from a gram positive organism (such as 
staphylococcus aureus) and the abscess is usually located in the renal 
cortex (cortical abscess or carbuncle). Suspect hematogenous spread in 
intravenous drug abusers and patients with cutaneous infections. 

4. Renal abscesses may contain gas. Sometimes the abscess appears to 

contain only gas and no fluid. 


we 


Presentation 

1. 50% of patients have diabetes mellitus. 

2. 65% of patients have a history of recurrent UTI. 

3. Clinical and laboratory manifestations are similar to pyelonephritis except 
patients with renal abscess are more severely ill, 50% have positive blood 
cultures, and up to 50% have a flank mass. 

4. A normal IVU does not exclude the presence of a renal abscess. 

5. Ultrasound reveals a sonolucent mass with internal echoes. 

6. CT is the best method for diagnosing renal abscess. CT usually shows a 
well-defined, low-density fluid filled mass. The mass itself does not 
enhance, but the abscess wall may enhance (rim enhancement). 

7. Gallium scan shows increased gallium uptake in the region of the abscess. 


Treatment 
1, Antibiotics—start broad spectrum intravenous antibiotics and treat until 
the patient is afebrile for 24-48 hours, then change to oral antibiotics and 
continue them for at least 2 weeks. Adjust antibiotics based on the culture. 
2. Abscess < 3 cm in size 
a. If the patient is not severely ill and not immunocompromised, then an 
initial trial of antibiotics alone may be considered. If the patient does not 
respond adequately, re-image the kidney and consider percutaneous 
drainage or surgical management. 
b. When the patient is severely ill, immunocompromised, or has an abscess 
containing gas, percutaneous drainage should be strongly considered. 
3. Abscess > 3 cm is size 
a. Initial treatment usually consists of antibiotics and percutaneous 
drainage. Large abscesses may require multiple percutaneous tubes to 
adequately drain the purulent fluid. If the patient does not improve or the 
percutaneous tubes fail to adequately drain the abscess, then surgical 
management is indicated. 
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b. For abscesses > 5 cm, some surgeons favor percutaneous drainage as the 
initial therapy, while others favor surgical management. If percutaneous 
drainage fails, surgical management is indicated. 

4. Surgical management 

a. Surgical management options include surgical drainage of the abscess or 
nephrectomy. When the contralateral kidney is normal, nephrectomy 
may be considered when the affected kidney is poorly functioning or 
associated with recurrent bouts of infection. 

b. Surgical drainage has higher cure rate than percutaneous drainage, but it 
has a higher morbidity. 

5. When placing a percutaneous drain into a retroperitoneal abscess, a 

subcostal puncture is preferred because it avoids violation of the pleura 

and prevents spread of the infection into the pleural space (empyema). 

Transperitoneal drainage should be avoided to prevent peritonitis. 

Culture the abscess fluid. 

If urinary obstruction is present, treat it accordingly. 

Obtain interval imaging to demonstrate resolution of the abscess. 

Special situations 

a. Renal tuberculosis—see Genitourinary Tuberculosis, page 718. 

b. Renal abscess caused by echinococcus should not be drained 
percutaneously because this can cause anaphylaxis. 
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Pararenal (Paranephric) Abscess 

1. A paranephric abscess is a collection of purulent fluid near the kidney, but 

outside Gerota's fascia. 

2. Paranephric abscesses usually arise from a perinephric abscess or an 
abscess in a nearby organ that extends into the paranephric space. Nearby 
organs from which infection can arise include bowel (e.g. appendicitis), 
pancreas, and lung. 

. Management of pararenal abscess depends on the primary source of the 
infection. When pararenal abscess arises from a perirenal abscess, treat it 
as a perirenal abscess. 


Perirenal (Perinephric) Abscess 


General Information 
1. A perirenal abscess is a collection of purulent fluid within Gerota’s fascia, 
but outside the renal capsule. 

E. coli is the most common causative organism. 

. Clinical and laboratory manifestations are similar to pyelonephritis except 
patients with perirenal abscess are more severely ill and 50% have positive 
blood cultures, and up to 50% present with a flank mass. 

4. Most patients present with symptoms longer than 2 weeks in duration. 

5. Approximately 40% of patients have diabetes mellitus and up to 50% have 
renal calculi. 

6. CT is the best method for diagnosing perirenal abscess. CT usually shows 
a well-defined low-density fluid filled mass. The mass itself does not 
enhance, but the abscess wall may enhance (rim enhancement). 

7. Gallium scan shows increased gallium uptake in the region of the abscess. 

Treatment 

1. Treatment of perirenal abscess is similar to treatment of renal abscess. 

2. Interval imaging should be performed to demonstrate resolution of the 
abscess. 
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Pyonephrosis & Infected Hydronephrosis 
1. Infected hydronephrosis is infection of the urine in a hydronephrotic 

collecting system. Pyonephrosis usually refers to infection of chronic 

hydronephrosis, in which chronic obstruction has led to loss of renal 
parenchyma and impaired renal function. 

2. Most patients have urinary calculi and a history of UTI. 

3. The most common infecting organism is E. coli. 

4. Clinical and laboratory manifestations are similar to pyelonephritis except 
patients with pyonephrosis are more severely ill and 5096 have positive 
blood cultures. 

5. If the ureter is completely obstructed, voided urine may not contain white 
blood cells or bacteria. 

6. Initial treatment consists of intravenous antibiotics and drainage of the 
infected collecting system. 

a. In minimally ill patients, initial treatment may be accomplished by 
placement of a percutaneous nephrostomy tube or by cystoscopy with 
placement of a ureteral stent. If a ureteral stent cannot be placed or if a 
ureteral stent does not adequately drain the infection, a percutaneous 
nephrostomy tube should be placed. 

b. In moderately or severely ill patients, initial treatment is usually 

placement of a percutaneous nephrostomy tube. 

If the patient's condition does not improve with a ureteral stent or 

nephrostomy tube, surgical management is indicated. Surgical 

management usually consists of nephrectomy because the affected 
kidney is often poorly functioning or non-functioning. 

7. When placing a percutaneous drain into an infected collecting system, a 
subcostal puncture is preferred because it avoids violation of the pleura 
and prevents spread of the infection into the pleural space (empyema). 
Transperitoneal drainage should be avoided to prevent peritonitis. 


Xanthogranulomatous Pyelonephritis (XGP) 


General Information 

1. XGP is a chronic infection of the renal parenchyma that causes diffuse 
renal destruction. 

2. The inflammatory reaction can extend into the hilum and perinephric fat. 
In severe cases, the inflammation can spread beyond Gerota's fascia into 
the retroperitoneum and adjacent organs. 

3. Proteus is the most common causative organism. 
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Presentation 
1. XGP is usually unilateral. 

2. The affected kidney is usually non-functioning, and it commonly has renal 
calculi and an obstructed collecting system. 

Most patients have a history of recurrent pyelonephritis. 

. Clinical and laboratory manifestations are similar to pyelonephritis except 

patients with XGP often have anemia. 60% have a flank mass. 

5. XPG has been called "the great imitator" because it mimics the clinical 
presentation, imaging characteristics, and pathological appearance of renal 
malignancy. 

6. Imaging usually reveals a renal mass, calyceal deformity, enlarged kidney, 
and a stone in the affected kidney. Imaging cannot distinguish between 
XGP and renal malignancy. 
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Diagnosis 
1. XGP cannot be diagnosed based on imaging or clinical findings. It can 
only be diagnosed from surgically removed tissue; therefore, XGP is a 
pathologic diagnosis. 
2. Microscopic examination of XGP shows inflammation, necrosis, and large 
lipid laden macrophages (“foamy macrophages" or “foam cells"). 


Treatment 

1. XGP is treated by surgical excision of all inflammatory tissue. Drainage 
alone invariably fails to cure XGP. There is no effective medical therapy 
for XGP. 

2. Intraoperative frozen sections are not reliable for diagnosis because the 
lipid laden macrophages of XGP can be difficult to distinguish from the 
clear cells of renal cell carcinoma. Furthermore, there have been reports of 
XGP coexisting with renal cell carcinoma and with urothelial carcinoma. 

3. Most cases are managed by nephrectomy because the affected kidney is 
usually non-functioning. Partial nephrectomy may be attempted in cases of 
focal XGP, solitary kidney, bilateral XGP, or renal insufficiency. 

4. The severe inflammatory reaction makes surgery difficult. 

a. Open surgery is preferred because laparoscopic surgery has a higher 
complication rate and a high rate of conversion to an open procedure. 

b. Imaging studies may underestimate the degree of involvement. The 
inflammatory reaction often extends beyond the kidney, so be prepared 
to remove nearby organs. Administer a preoperative bowel preparation 
and, in left sided XGP, administer a pneumovax vaccine (ideally as early 
as possible before surgery) because splenectomy may be required. 

5. An attempt should be made to excise all of the inflammatory tissue. When 
the inflammatory reaction extends beyond Gerota’s fascia, the 
inflammatory tissue should be removed from surrounding organs. 
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GENITAL INFECTIONS 


Sexually Transmitted Diseases—sce page 684. 
Fournier's Gangrene—see page 708. 


Genital Ulcers 
1. STDs that can cause genital ulcers include herpes, chancroid, syphilis, 
lymphogranuloma venereum (LGV), and granuloma inguinale. Ulcers 
caused by herpes and chancroid are usually painful, whereas ulcers 
caused by syphilis, LGV, and granuloma inguinale are usually painless. 
2. Non-STD causes of genital ulcers 

a. Infectious—candida balanitis, bacterial skin infection, etc. 

b. Non-infectious—reactive arthritis (see page 663), drug reaction, 
Behcet’s disease (painful oral and genital ulcers, uveitis, non-mucous 
membrane skin lesions), pyoderma gangrenosum, etc. 

3. All sexually active patients that present with genital ulcers should be tested 
for syphilis and genital herpes, ideally using both swab sampling of ulcers 
and serologic testing of blood. Tests for granuloma inguinale, LGV, and 
chancroid should be performed in areas where these STDs are prevalent. 

4. Treatment is often necessary before test results are available. The clinician 
should treat the diagnosis considered most likely. 


Vaginitis 

General Information 
1. Vaginitis is inflammation of the vaginal mucosa. Causes include: 

a. Hormonal vaginitis—postpartum, postmenopausal (atrophic vaginitis). 

b. Irritant (chemical) vaginitis—caused by contact with irritating 
substances such as spermicides, soaps, douches, and tampons. 

c. Allergic vaginitis—caused by direct contact with an allergen (e.g. latex) 
or by systemic exposure to an allergen (e.g. drug eruption). 

d. Infectious vaginitis—bacteria, Trichomonas vaginalis, or Candida. 

. Infectious vaginitis is characterized by vaginal discharge and vulvar 
irritation (pruritus, pain, burning). Vaginal odor and dysuria may occur. 

3. The vagina is normally colonized with lactobacilli that produce hydrogen 
peroxide. Hydrogen peroxide is toxic to vaginal pathogens and keeps the 
vaginal pH between 3.5 and 4.5 in pre-menopausal women. In 
postmenopausal women, the vaginal pH may be > 4.5. 

4. Common methods of evaluating infectious vaginitis 
a. Saline wet mount—vaginal discharge is placed on a slide and diluted 

with 1 to 2 drops of normal saline. A cover slip is applied and the slide is 
examined under a microscope using low (x100) and high (x400) power. 
b. Potassium hydroxide preparation—vaginal discharge is placed on a slide 
and diluted with 1 to 2 drops of 10% potassium hydroxide (KOH). A 
cover slip is applied. The slide is air or flame dried and examined under 
a microscope using low (x100) and high (x400) power. Yeast are best 
visualized using KOH because KOH lyses the cells that obscure yeast. 

. Whiff test—the whiff test is positive when the KOH preparation emits 
an amine (“fishy”) odor. The fishy odor arises from amines that are 
liberated when KOH alkalizes the vaginal discharge. 

d. Vaginal pH—pH of the vaginal discharge is measured using pH paper. 
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Candida Vaginitis 

1. The most common cause of yeast vaginitis is Candida albicans. 

2. Risk factors include pregnancy, immunosuppression, poorly controlled 
diabetes, exogenous estrogens (e.g. oral contraceptives), and antibiotic use 
(especially penicillins, cephalosporins, and broad spectrum antibiotics). 

. Women often have dysuria, dyspareunia, vaginal discharge, and vaginal 
irritation (pain, pruritus, erythema, and swelling of the vulva). 

4. Physical examination may reveal vulvar edema, fissures, and excoriations. 
A thick white, curd-like vaginal discharge is usually present (looks like 
cottage cheese). Vaginal pH is normal (pH « 4.5). 

. Diagnosis—requires the presence of vaginitis symptoms and identification 
of yeast in the vaginal discharge using one of the following methods. 


о 


[zi 


a. Saline wet mount, KOH, or gram stain—may show Candida 
individual yeast, budding yeast, or pseudohyphae. e 
b. A culture or molecular test. Budding Candida 
6. When microscopy of vaginal discharge is negative but P» 


candida is suspected, obtain a culture. Administer ТЕРРА 
empiric therapy until the culture results are available. У 

95% of infections are uncomplicated. Complicated ~, 
vaginitis has any of ће following criteria: uncontrolled - 
diabetes, recurrent, severe, non-albicans Candida, or immunosuppression. 


- 


Treatment of Uncomplicated Candida Vaginitis 
Clotrimazole 1% cream 5 g intravaginally q day x 7-14 days, or 
Clotrimazole 2% cream 5 g intravaginally q day x 3 days, or 
Miconazole 2% cream 5 g intravaginally q day x 7 days, or 
Topical |Miconazole 4% cream 5 g intravaginally q day x 3 days, or 
ОТС  |Miconazole 100 mg vaginal suppository q day for 7 days, ог 
Miconazole 200 mg vaginal suppository q day for 3 days, ог 
Miconazole 1200 mg vaginal suppository single dose, or 
Tioconazole 6.5% ointment 5 g intravaginally one dose. 
Terconazole 0.4% cream 5 g intravaginally q day x 7 days, or 
Topical |Terconazole 0.8% cream 5 g intravaginally q day x 3 days, or 
Rx Terconazole 80 mg vaginal suppository q day x 3 days, or 
Butoconazole 2% cream sustained release 5 g intravaginally one dose 
Fluconazole 150 mg po one dose 


Use a topical azole regimen listed above (avoid oral fluconazole) 


Rx = prescription; OTC = over the counter 
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8. For severe cases, a more aggressive regimen may be required. 
a. Preferred— fluconazole 150 mg po every 72 hours for 2 or 3 doses. 
b. Alternate—daily topical azole for 7-14 days. 

9. When fungal vaginitis recurs frequently, check for and eliminate possible 
contributory factors, such as diabetes, antibiotic use, steroid use, etc. 

10. For 4 or more recurrences of Candida vaginitis in one year, obtain a 
vaginal culture, eradicate the existing infection using a recommended 
regimen (consider extending duration of the course to 10-14 days) and then 
consider one of the following a preventative regimens. Candida vaginitis 
will recur in 30-50% of patients when the preventative regimen is stopped. 
a. Preferred regimen—fluconazole 150 mg po q week for 6 months. 

b. Alternative regimen—topical azole once or twice a week for 6 months. 

11. If symptoms resolve after treatment, follow up testing is not required. If a 
patient does not respond as expected, culture the vaginal discharge. 

12. Treat male sex partners if they have balanitis (see Balanitis, page 663). 

13. See the CDC guidelines for complicated infections. 
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Bacterial Vaginosis (BV) 

1. BV is the most common cause of vaginal discharge and malodor. 

2. In BV, there is a decline in the number of normal hydrogen peroxide 
producing lactobacilli in the vagina and an increase in the vaginal pH, 
which allows proliferation of Gardnerella vaginalis, mycoplasma hominis, 
and other pathogenic organisms. 

. Risk factors—douching, new sex partner, multiple sex partners, and lack 
of condom use. 

. More than 50% of women with BV are asymptomatic. 

. Diagnosis by clinical factors—diagnosis can be made using the following 
factors (called the Amsel criteria). BV is present when the vaginal 
discharge exhibits 3 or more of the following criteria. 

a. Homogeneous, thin, white discharge that coats the vaginal walls. 

b. Presence of clue cells on microscopic examination (epithelial cells with 
cell borders that are obscured by small bacteria). 

c. Vaginal fluid pH > 4.5 

d. Positive whiff test (fishy odor when KOH is added to vaginal discharge). 

6. Diagnosis based on Gram stain—this is the gold standard for diagnosing 

BV. A Gram stain of the vaginal discharge is used to determine the relative 

concentration of lactobacilli (Gram positive rods) to other organisms. 

7. Diagnosis based on molecular testing—this includes tests such as Affirm 

VP III and OSOM BV Blue which can diagnose BV. 

8. Culture for Gardnerella vaginalis is not recommended. 

9. Treatment is recommended for symptomatic women. 
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Treatment of Bacterial Vaginosis in Symptomatic Adult Women 

Recommended Regimens: 

Metronidazole 500 mg po BID x 7 days, or 

Clindamycin cream 2%, one applicator (5 2) intravaginally q HS x 7 days, ог 

Metronidazole gel 0.75%, one applicator (5 g) intravaginally q day x 5 days 
Alternative Regimens: 

Clindamycin 300 mg po BID x 7 days, or 

Clindamycin ovules 100 mg intravaginally q HS x 3 days, or 

Tinidazole 2 g po q day x 2 days, or 

Tinidazole 1 g po q day x 5 days 
Metronidazole 500 mg po BID x 7 days, or 
Metronidazole 250 mg po TID x 7 days, or 
Metronidazole gel 0.75%, one applicator (5 g) intravaginally q day x 5 days, or 
Clindamycin 300 mg po BID x 7 days, or 
Clindamycin cream 2%, one applicator (5 g) intravaginally q HS x 7 days. 


Non-pregnant 


Pregnant 


10. For non-pregnant women with frequent recurrences, metronidazole gel 
0.75% administered intravaginally twice a week for 4-6 months may help 
reduce recurrences. 

11. Follow up is unnecessary in non-pregnant women if symptoms resolve. 
Pregnant women should probably have a follow up evaluation 1 month 
after completing treatment to ensure that treatment was effective. 

12. Routine treatment of sex partners is not recommended. 


Trichomonas Vaginalis—see page 698. 
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Balanitis and Balanoposthitis 


General Information 

1. Balanitis is inflammation of the glans penis. Balanoposthitis is 
inflammation of the glans penis and the prepuce. 

2. Risk factors for balanitis 
a. Poorly controlled diabetes mellitus—this is the most common condition 

causing adult balanitis. 
b. Poor hygiene 
c. Recent antibiotic use—increases the risk of yeast balanitis. 

3. Potential long-term effects of chronic balanitis 
a. Phimosis 
b. Lichen sclerosus/balanitis xerotica obliterans (LS/BXO)——see page 120. 
c. Leukoplakia—see page 120. 

d. Meatal stenosis 
Causes of Balanitis 

1. Non-infectious balanitis 

a. Irritant (chemical) balanitis—caused by contact with irritating 

substances such as spermicides, soaps, etc. 

b. Allergic balanitis—caused by direct contact with an allergen (e.g. latex) 
or by systemic exposure to an allergen (e.g. drug eruption). 
Reactive arthritis (formerly called Reiter’s syndrome. Hans Reiter, a 
Nazi, was responsible for medical atrocities conducted on concentration 
camp prisoners and he was not the first person to describe the syndrome. 
“Reactive arthritis” is more descriptive and is now the preferred term)— 
this is an inflammatory reaction that follows an infection arising 
somewhere else in the body. Most patients have the HLA-B27 
phenotype. Symptoms typically include arthritis, urethritis, and 
conjunctivitis. Patients often have psoriasis like lesions on the glans 
(called circinate balanitis). Sometimes they have genital ulcers. 

d. Zoon’s (plasma cell) balanitis—see page 119. 

е. Lichen sclerosus/balanitis xerotica obliterans (LS/BXO)—see page 120. 

f. Carcinoma in situ—see page 120. 

g. Other skin disorders, such as psoriasis. 

2. Infectious balanitis 

a. Candida is the most common cause of infectious balanitis. Candida 
balanitis is common in diabetics or after recent antibiotic use. 
b. Gardnerella vaginalis 
c. Sexually transmitted diseases such as Trichomonas vaginalis, genital 
herpes, human papilloma virus, and syphilis. 
d. Other less common causes—bacteria and mycobacteria. 
Presentation 

1. Symptoms may include rash, pain, pruritus, and/or foul odor. 

2. Physical examination may reveal erythema, ulceration, fissures, scaling, 
edema, discharge, and phimosis. 

Work Up 

1. Some physicians treat balanitis empirically based on the likely cause. 

2. Obtain cultures when the patient does not respond to empiric therapy. 
Swab under the prepuce for fungal and bacterial culture. Consider testing 
for Trichomonas vaginalis and mycobacteria. 

3. If ulceration is present, test for syphilis and herpes. See Genital Ulcers, 
page 659. Consider tests for other STDs. 

4. For recurrent balanitis, consider testing for diabetes mellitus and HIV. 

5. If the diagnosis is uncertain or balanitis persists, consider performing a 
biopsy. 
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Treatment 

1. Retract the foreskin daily, soak in warm water or saline, and clean the 
penis with gentle wiping. Hypoallergenic soap may be used. Avoid latex 
and topical cleansers while inflammation is present. 

2. Advise the patient that use of condoms concomitantly with penile creams 
can increased the risk of condom failure. 

3. In some cases, topical steroids may be indicated. Local side effects from 
topical steroids include skin atrophy (fragile skin, ulceration, easy 
bruising), telangiectasia, and skin discoloration. Severe skin atrophy may 
takes months to resolve, but can be permanent. The risk of skin atrophy 
appears to be greater with more potent steroid formulations, longer 
duration of use, and more frequent application. Topical hydrocortisone 1% 
is low potency. If the course of topical steroids is expected to last more 
than a few weeks, consider referral to a dermatologist. 

4. Candida balanitis—usually presents with sore or itchy patches of erythema 
on the glans that appear glazed or have small papules. White curd-like 
discharge may be present. Candida may be transmitted to sex partners; 
thus, evaluation of sex partners may be offered. When inflammation is 
particularly severe, a combination of topical imidazole and topical steroid 
may be used. 

a. Preferred regimens 

i. Clotrimazole cream 1% applied topically BID until symptoms 
resolve. [Cream: 15, 30, 45, 90 gram] 

ii. Miconazole cream 2% applied topically BID until symptoms resolve 
[Cream: 15, 30, 90 gram] 

b. Alternative regimens 

i. Nystatin cream 100,000 units/g topically BID until symptoms 
resolve. [Cream: 15, 30, 240 gram] 

ii. Fluconazole 150 mg po one dose [Tabs: 150 mg]—may be used alone 
as initial therapy or added to topical regimens when balanitis is 
severe. 

. Anaerobic bacterial balanitis—often presents with foul smell under the 
foreskin. Inguinal lymphadenopathy may be present. Empirical regimens 
include 
a. Metronidazole 500 mg po BID for 1 week [Tabs: 500 mg]. 

b. Clindamycin 10 mg/ml topically BID until symptoms resolve 

[Gel: 7.5, 30 g]. 

6. Aerobic bacterial balanitis—often caused streptococcus, or 

staphylococcus. Treat based on the specific organism and its sensitivities. 

7. Irritant or allergic balanitis—eliminate exposure to the offending agent. If 

eliminating the offending agent does not completely resolve symptoms, 

consider using hydrocortisone cream 1% topically BID until symptoms 
resolve (ideally, using a maximum duration of 14 days). 

For treatment of LS/BXO, see page 120. 

For treatment of Zoon’s (plasma cell) balanitis, see page 119. 

. When balanitis does not respond to treatment (e.g. balanitis persisting for 
more than 6 weeks), consider performing a biopsy. 
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Urethritis in the Male 


General Information 

1. Urethritis is inflammation of the urethra. 

a. Non-infectious urethritis—causes include trauma (e.g. catheterization), 
reactive arthritis (see page 663), urethral stricture, urethral stone, and 
urethral lesions (benign or malignant). 

b. Infectious urethritis—often classified as gonococcal urethritis (caused 
by Neisseria gonorrhoeae) or nongonococcal urethritis (not caused by 
Neisseria gonorrhoeae). 

2. In most cases of nongonococcal urethritis (NGU), the causative organism 
cannot be identified. When an organism is identified, it is usually 
Chlamydia trachomatis or Mycoplasma genitalium. Other causes of NGU 
include Mycoplasma hominis, Ureaplasma urealyticum, Trichomonas 
vaginalis, herpes simplex virus, and adenovirus. 

3. Mycoplasma and Ureaplasma are often part of the normal genital flora of 
healthy adults; however, these organisms may become pathogenic. 

4. Prostatitis can present with signs and symptoms similar to urethritis. 


Presentation 
1. Symptoms may include dysuria, urethral discharge, and urethral pruritus. 

2. Gonococcal urethritis typically causes profuse purulent urethral discharge, 
whereas nongonococcal urethritis usually causes scant urethral discharge 
(that may be clear, purulent, or absent). 

3. Patients may present with urethral discharge alone (and no other 
symptoms). 

Diagnosis 

1. The presence of any of the following criteria suggests urethritis. 

a. Mucoid, purulent, or mucopurulent urethral discharge. 

b. First void urine reveals positive leukocyte esterase. First void urine is 
the first 10-30 cc of voided urine obtained > 1 hour after the last void. 

c. Centrifuged first void urine reveals > 10 WBC/HPF on microscopy or 
first void urine is positive for leukocyte esterase. 

d. Gram stain of urethral discharge shows > 2 WBC/oil immersion field. 
Gram stain is the preferred rapid diagnostic test for evaluating urethritis, 
since it can diagnose urethritis (presence of WBC) and gonorrhea 
(presence of intracellular gram negative diplococci). 

2. All patients with confirmed or suspected urethritis should be tested for 
gonorrhea and chlamydia (see page 687 and page 686). Tests for 
Trichomonas, herpes, mycoplasma, and ureaplasma may be considered at 
first presentation, but are often performed only if the initial therapy fails. 

3. Routine bacterial cultures do not detect Mycoplasma and Ureaplasma. The 
preferred method of detecting these organisms is a nucleic acid 
amplification testing (NAAT) such as polymerase chain reaction. Testing 
may be performed on a urethral swab, vaginal/cervical swab, urine, 
expressed prostatic secretions, semen, and calculi. 


Treatment of Gonococcal Urethritis—see Gonorrhea, page 687. 
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Treatment of Non-gonococcal Urethritis 
1. Doxycycline eradicates most Chlamydia, Ureaplasma, and Mycoplasma. 
However, doxycycline resistance is emerging. /f testing showed the 
presence of Mycoplasma genitalium, then the preferred initial agent is 
azithromycin (which tends to be more effective for this organism). 


Initial Empirical Treatment of Non-gonococcal Urethritis 
Recommended Regimens Alternative Regimens 
Erythromycin base | PIRE PO QID x 7 days 


Doxycycline 
100 mg PÓ BID x 7 days Erythromycin олунар 800 mg PO QID х 7 days 


or or 


Azithromycin Levofloxacin 500 mg PO q day x 7 days 
1g PO one dose or 
Ofloxacin 300 mg PO BID x 7 days 


2. Persistent or recurrent NGU 
a. The most common cause of, persistent or recurrent NGU is Mycoplasma 
genitalium. Although this organism is often resistant to doxycycline, it is 
generally susceptible to azithromycin or moxifloxacin. Austen cause of 
recurrent or persistent NGU is Trichomonas, which can be treated with 
metronidazole or tinidazole. 
b. Test for Trichomonas (see page 698). Consider culture and sensitivities 
for Ureaplasma, Mycoplasma, Chlamydia, Gonorrhea, and herpes. 
c. Patients who were not compliant with initial therapy or who were 
re-exposed may be treated again with the initial regimen. 
d. If the initial regimen failed, options for empirical treatment include 
those listed below. 
Empirical Treatment of Persistent NGU (failure of initial therapy) 
Initially treated with Doxycycline Initially treated with Azithromycin 
Azithromycin 1g PO one dose Moxifloxacin 400 mg PO q day x 7 days 


and one of the following: and one of the following: 
Metronidazole 2 g po one dose, or Metronidazole 2 g po one dose, or 
Tinidazole 2 g po one dose. Tinidazole 2 g po one dose. 


3. If the patient does not respond to the initial regimen or the secondary 
regimen, consider the following possibilities. 
a. The patient was not compliant with therapy. 
b. The patient was re-exposed after therapy—consider re-testing and 
re-treating the patient and the patient's sex partner again. 

. The patient has a resistant organism—erythromycin is often effective 
against Chlamydia and Ureaplasma that are resistant to doxycycline. 
Consider testing for trichomonas, Ureaplasma, Mycoplasma, 
Chlamydia, Gonorrhea, and herpes, including culture and sensitivities 
when appropriate. 

d. Non-infectious urethritis 

e. Alternative diagnosis—e.g. prostatitis, herpes, urethral lesion, urethral 
stone, bladder stone, etc. Consider performing a prostate exam and 
cystoscopy. 

4. Patients should abstain from sexual activity until 7 days after treatment is 
initiated and until symptoms resolve. 

. Sex partners—all sex partners within the preceding 60 days should be 
referred for evaluation, testing, and empiric treatment with a drug effective 
against chlamydia. 

6. Follow up—patients with a diagnosis of chlamydia, gonorrhea, or 

trichomonas should return 3 months after treatment for repeat testing 
because re-infection is common. 
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Acute Epididymitis, Orchitis, & Epididymo-orchitis 
General Information 
1. Epididymitis is inflammation of the epididymis. Orchitis is inflammation 
of the testicle. Epididymo-orchitis is a combined epididymitis and orchitis. 
2. Potential complications from epididymo-orchitis include 

a. Testis or epididymal abscess 

b. Pyocele (intrascrotal abscess)—see page 671. 

c. Chronic epididymitis or chronic orchitis—see page 668. 

d. Testicular atrophy 

e. Infertility—this is rare. 

Causes of Epididymo-Orchitis 
1. Non-infectious causes of epididymo-orchitis 

a. Testicular or epididymal tumor 

b. Behcet’s disease—painful oral and genital ulcers, uveitis, non-mucous 
membrane skin lesions. 

c. Amiodarone—amiodarone causes an epididymitis localized to the 
epididymal head because amiodarone concentrates in this region. There 
is no associated urethral or urinary inflammation. It does not respond to 
antibiotics, but may resolve when the dose of amiodarone is reduced. 

2. Infectious causes of epididymo-orchitis 

a. In men < 35 years old, the most common cause of epididymo-orchitis is 
Neisseria gonorrhoeae or Chlamydia trachomatis (i.e. sexually 
transmitted). When epididymo-orchitis is caused by an STD, urethritis is 
usually present (although the urethritis may be asymptomatic). 

b. In men > 35 years old, the most common cause of epididymo-orchitis is 
E. coli (i.e. not sexually transmitted). E. coli is also a common causative 
agent in men who practice insertive anal sex. 

c. Viral—causes include mumps (see page 556) and coxsackie virus. 

d. Granulomatous—causes include tuberculosis (tuberculous epididymitis) 
and BCG. See Granulomatous Epididymo-orchitis, pages 670. 

e. Other rare causes—fungus, Ureaplasma, and Trichomonas. 


Presentation 
1. The most common symptom is testicular pain. The differential diagnosis 
includes testicular torsion. Torsion must be treated emergently (see 
Testicular Torsion, page 587). Torsion is more likely when the onset of pain 
is sudden and extremely intense. Epididymitis is more likely when the onset 
of pain is gradual and progresses from mild to more intense. 
2. If epididymo-orchitis is caused by a sexually transmitted disease (STD), 
signs and symptoms of urethritis may be present (e.g. urethral discharge). 
3. Fever may be present. Physical examination may reveal 
a. Swelling and tendemess of the testicle, epididymis, and/or spermatic 
cord. Scrotal erythema and edema may be present on the affected side. 
b. Hydrocele—a reaction to local inflammation. It often resolves slowly 
(weeks to months) after antibiotic therapy, but can persist indefinitely. 


Work Up 

1. History and physical examination—the diagnosis of epididymo-orchitis is 
usually made based on history and clinical findings. 

2. When a STD is suspected, test for gonorrhea (see page 687), Chlamydia 
(see page 686), and other STDs. A gram stain of urethral discharge may 
make a presumptive diagnosis gonorrhea. 

3. Midstream clean catch urine culture and sensitivity. 

4. Scrotal ultrasound with Doppler is usually unnecessary, but may confirm 
the diagnosis and help rule out testicular torsion. 
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Treatment 
1. For mycobacteria, see Granulomatous Epididymo-orchitis on page 670. 
2. Scrotal support (e.g. jockey type underwear rather than boxers). 
3. Analgesics such as nonsteroidal anti-inflammatory medications. 
4. Application of an ice pack may reduce swelling and decrease pain. 
5. Empiric antibiotics should be started while the cultures are pending. 


Initial Empirical Treatment for Acute Epididymo-orchitis 
(based on CDC Guidelines) 


Likely Causative Agent 
(Usual Characteristics of the Population 
in Which the Infection Occurs) 


Regiment 


Ceftriaxone 250 mg IM single dose 
and 
Doxycycline 100 mg po BID x 10 days 
Ofloxacin 300 mg po BID x 10 days 
or 
Levofloxacin 500 mg po q day x 10 days 
Ceftriaxone 250 mg IM single dose 
and one of the following: 
Ofloxacin 300 mg po BID x 10 days, or 
Levofloxacin 500 mg po q day x 10 days 


Gonorrhea or chlamydia 
(age < 35 & no insertive anal sex) 


Enteric bacteria such as E. Coli 
(age 7 35, minimal risk for STDs, 
and no insertive anal sex) 


Gonorrhea, chlamydia, or E. Coli 
(engaged in insertive anal sex) 


+ The CDC did not recommend alternative regimens. Alternative medications 
for treating gonorrhea or chlamydia are listed on page 689; however, their 
effectiveness for acute epididymo-orchitis is unclear. 


6. Adjust antibiotics based on the culture results. 

7. In severely ill patients (high fever, high leukocytosis, uncontrolled pain, 

sepsis), the patient may need to be treated with intravenous antibiotics. 

8. Pain and fever usually improve within 3 days, but induration may take 

weeks or months to resolve. 

a. If the patient's condition does not improve after 3 days of antibiotics, 
reassess the patient. Consider obtaining cultures and obtaining a scrotal 
ultrasound (check for abscess, tumor, and infarction). 

. Sometimes pain and swelling do not resolve with antibiotics. Scrotal 
ultrasound may show an irregular testis, raising the suspicion of 
malignancy. Radical inguinal orchiectomy may be required to determine 
a diagnosis and to relieve the pain. 

9. If epididymo-orchitis is caused by an STD, patients and their sex partners 

should avoid sex until treatment is complete. 
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Chronic Epididymo-orchitis, Orchalgia, & Epididymalgia 


General Information 
1. Chronic epididymitis is often defined as 6 or more weeks of pain or 
discomfort in the scrotum, testis, and/or epididymis that is localized to the 
epididymis on clinical examination. 

2. Chronic orchitis may be defined as 6 or more weeks of pain or discomfort 
in the scrotum, testis, and/or epididymis that is localized to the testis on 
clinical examination. 

. The pain may be constant or intermittent. It may be unilateral or bilateral. 

. Patients with chronic epididymitis often have associated testicular pain. 

5. The evaluation and treatment of chronic epididymitis and chronic orchitis 
are similar; therefore, they are discussed together in this section. 
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Etiology of Chronic Testis Pain and Chronic Epididymal Pain 
1. Inflammatory 

a. Chronic active infection—evidence suggests that some cases of chronic 
epididymitis may be caused by chlamydia or trichomonas. 

b. Post-infective—inflammation may persist after infection is eradicated. 

c. Granulomatous—from tuberculosis, BCG, sarcoidosis, etc. 

d. Drug induced—amiodarone can cause epididymitis. 

Obstructive—obstruction of the epididymis or vas deferens can cause 

genital pain (e.g. chronic post-vasectomy pain). 

. Idiopathic epididymalgia or orchalgia—normal epididymis and testis on 

exam and no identifiable cause of pain. 

Testis or epididymal tumor 

Intermittent testis torsion 

Varicocele 

Prostatitis 

Tender sperm granuloma of the vas after vasectomy 

Referred pain 

a. Stone in the mid or lower ureter—can cause pain in the ipsilateral testis. 

b. Previous hernia repair—ipsilateral chronic scrotal pain after inguinal 
hernia repair has been reported and is thought to be caused by injury to 
the genital branch of the genitofemoral nerve. 

c. Indirect inguinal hernia—may cause irritation to the genital branch of 
the genitofemoral nerve, which can cause pain in the ipsilateral scrotum. 

d. Degenerative spine disease— genital pain is of neurologic origin. 

e. Aneurysm of the aorta or common iliac artery—pain is probably from 
stretching of nerves. 


Work Up 

1. History and physical (with special attention to the genitals, inguinal region, 
abdomen, and prostate). Check for inguinal hernia, scar from previous 
inguinal hernia repair, varicocele, vas granuloma, and masses. 

2. Urinalysis. 

3. Culture urethral discharge when it is present. 

4. Consider obtaining a urethral swab culture for chlamydia, trichomonas, 
mycoplasma, and ureaplasma. Consider obtaining a semen culture. 

5. Meares-Stamey type test for prostatitis (see Prostatitis, page 674). 

6. Doppler scrotal ultrasound—check for testis or epididymis tumor. 

7. Consider non-contrast CT to check for ureteral stone, aneurysm, 
degenerative spine disease, and subclinical inguinal hernia. 
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Treatment 
1. Treatments for chronic epididymis/testis pain have not been well studied. 
2. Conservative management 
а. Pain medications—non-steroidal anti-inflammatory medications are 
commonly used. Referral to a pain specialist may be helpful. 
b. Scrotal support— prevents gravity from pulling on the spermatic cord. 
c. Avoid activities that exacerbate the pain. 
d. Warm compresses 
e. Spermatic cord block—this temporarily improves the pain. Rarely, 
long-term pain relief occurs if it “breaks the cycle of pain." Cord block 
is performed by injecting a local anesthetic (without epinephrine) into 
the spermatic cord. An injectable steroid (e.g. methylprednisolone) can 
be combined with the local anesthetic. When a cord block relieves the 
pain, then the pain is probably not referred. 
f. Empiric antibiotics 
g. Acupuncture 
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3. Surgical options—there is a reasonable chance that surgical therapy will 
not relieve the pain. Some urologists recommend performing a cord block 
before surgical intervention to confirm that the pain is neither referred nor 
psychological; however, it is unclear if pain relief after a cord block 
predicts the chance of pain relief after surgery. Several urologists report a 
high rate of complete pain relief (> 75%) with testicular denervation in 
patients who had pain relief with a cord block. 

a. If nerve injury from hernia repair is suspected, testicular denervation 
may relieve the pain. 

b. If a post-vasectomy sperm granuloma is thought to be the source of pain, 
excision of the granuloma may relieve the pain. 

c. If obstruction from vasectomy is thought to be the source of the pain, 
vasovasostomy or epididymectomy may relieve pain. 

d. If intermittent torsion is suspected, bilateral testis fixation may relieve 

the pain. 

. Testicular denervation—transection or excision of the genital branch of 

the genitofemoral may relieve the pain. 

f. Epididymectomy— some patients who still have pain after 
epididymectomy may have pain relief when orchiectomy is performed. 

g. Orchiectomy—it appears that inguinal orchiectomy may be better at 
relieving pain than scrotal orchiectomy. 
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Granulomatous Epididymo-orchitis 
1. This is a rare entity. Causes include tuberculosis and BCG. 
2. BCG epididymo-orchitis 
a. Symptomatic BCG epididymitis and orchitis may be empirically treated 
with INH* 300 mg po q day and rifampin 600 mg po q day for 3-6 
months. Obtain urine mycobacterial culture and sensitivity, and adjust 
antituberculosis drugs accordingly. 
b. Asymptomatic BCG granulomatous epididymitis requires no therapy. 
3. Tuberculous epididymitis—see page 718. 


* When giving isoniazid (INH), check liver function tests and administer 
pyridoxine (vitamin B6) 50 mg po q day to prevent neurotoxicity. 


Scrotal Abscess and Pyocele 


Cutaneous Scrotal Abscess (Extrascrotal Abscess) 
1. Cutaneous scrotal abscess is an abscess of the scrotal skin that does not 
extend to the tunica vaginalis. It usually arises from a cutaneous source. 
2. Staphylococcus aureus is the most common organism found in cutaneous 
abscesses, but infections are often polymicrobial. 
3. Presentation 
a. The involved area demonstrates redness, warmth, swelling, pain, and 
fluctuance. In some cases, a pustule may be seen or the abscess may 
extend to the skin surface, resulting in purulent discharge. 
b. Inflammation may be present in local lymph nodes. 
c. Fever and leukocytosis may be present. 
4. Treatment 
a. Perform incision and drainage (I & D)—evacuate the pus and probe the 
abscess to break up loculations. Obtain a culture of the abscess fluid. 
b. Systemic antibiotics are prudent when the abscess is large, the patient is 
immunocompromised, there is extensive surrounding cellulitis, or the 
patient has systemic manifestations (such as fever and chills). 
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c. If antibiotics are indicated, initial empiric antibiotics should be directed 
primarily against Staphylococcus. Common antibiotic choices for mild 
to moderate infections are penicillin, cephalosporin, dicloxacillin, or 
clindamycin. Adjust therapy based on culture sensitivities. 

d. Close observation is prudent in patients at risk for Fournier's gangrene 
(see page 708). 

Pyocele (Intrascrotal Abscess) 

1. A pyocele is pus within the space between the testicle and the tunica 
vaginalis. 

2. Pyocele can arise from any of the following processes. 

a. Spread from an extrascrotal abscess. 

b. Complication of epididymitis or orchitis—a pyocele can arise from local 
extension of epididymitis or orchitis. 

c. Pus from an intraperitoneal process (e.g. appendicitis) that flows 
through a patent process vaginalis and into the scrotum. 

d. Direct inoculation—from scrotal surgery or penetrating trauma. 

3. Scrotal ultrasound may reveal the extent of the abscess and determine if 
intrascrotal involvement is present. Abdominal imaging (CT or 
ultrasound) may be considered when the infection is thought to arise from 
an intraabdominal source. 

4. For pyoceles that arise from an intraperitoneal infection, treat the primary 

infection. Purulent fluid in the scrotum may need to be drained. 

. For pyoceles that arise from epididymitis or orchitis, treatment consists of 
incision and drainage (I & D) of the scrotal sac. Initial antibiotics should 
be broad spectrum and include coverage for the likely causative organisms 
(e.g. chlamydia and gonorrhea for age < 35 and E. coli for age > 35). 
Adjust antibiotics based on the culture. If the patient's infection does not 
resolve, consider orchiectomy (orchiectomy may be necessary when the 
testis is necrotic, infarcted, or harboring persistent infection). 

6. For pyoceles that arise from spread of extrascrotal abscess or from scrotal 
surgery, treatment consists of I & D of the scrotal sac. Initial antibiotics 
should be broad spectrum and include coverage for the likely causative 
organisms (e.g. Streptococcus and Staphylococcus). Adjust antibiotics 
based on the culture. 
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Genital Celluliti 

1. Cellulitis is a skin infection involving the cutaneous and subcutaneous 
tissue without abscess and without fasciitis. 

2. Cellulitis is usually caused by beta-hemolytic streptococcus. Streptococcus 
often causes cellulitis and rarely causes abscesses, whereas 
Staphylococcus often causes abscesses and rarely causes cellulitis. 

3. Cellulitis infections of the skin typically present with 4 specific signs: 
redness, warmth, swelling, and pain. Cellulitis may have an orange peel 
appearance (edema and dimpling of the skin). Inflammation may be 
present in local lymph nodes. Fever and leukocytosis are often present. 

4. It is critical that the clinician distinguish between genital cellulitis and 
Fournier 5 gangrene because Fournier 5 gangrene is a life-threatening 
emergency. Crepitus, foul odor, bruising, cutaneous anesthesia, eschar, or 
necrosis suggests the presence Fournier's gangrene (see page 708). 

5. Cellulitis is diagnosed by clinical findings. Aspiration or biopsy of the skin 
is usually unnecessary. Obtain blood cultures when the infection is severe. 
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6. Treatment 

a. Initial empirical antibiotic therapy is primarily directed against 
Streptococcus. 

b. For mild uncomplicated cellulitis, a 5 day course of cephalexin, 
clindamycin, or dicloxacillin is usually sufficient, but treatment duration 
should be extended if the infection has not improved after 5 days. Other 
antimicrobial agents may be considered based on resistance profiles in 
your community. 

c. In severe genital cellulitis, Fournier's gangrene should be considered. 

d. Scrotal elevation (promotes drainage of edema). 

e. Control diabetes. 

7. When treating genital cellulitis, close observation is warranted. Poor 
response to treatment may be caused by Fournier's gangrene or organisms 
that are resistant to the empiric antibiotic, such as methicillin resistant 
staphylococcus aureus (MRSA). 
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Prostatitis 


General Concepts 
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For the nomenclature and classification of prostatitis, see page 681. 
Prostatitis can increase PSA. After antibiotic therapy, PSA often declines 
to the pretreatment level, but it can remain higher indefinitely. 

The most common type of prostatitis is nonbacterial. 


. The hallmark of chronic pelvic pain syndrome (nonbacterial prostatitis or 


prostadynia) is pain. Symptoms may include genitourinary pain, back 
pain, suprapubic pain, perineal pain, dysuria, frequency, urgency, painful 
ejaculation, and rarely erectile dysfunction. The prostate may be tender. 


. The presence of white blood cells (WBCs) and lipid-laden macrophages in 


the expressed prostate secretions (EPS) is more common in men with 
prostate inflammation than in men with a normal prostate. 


. Consider alternative diagnoses in men with chronic “prostate” symptoms. 


a. Cystitis or urethritis 

b. Genitourinary tumor 

c. Herpes— genital herpes can cause prostate pain several days prior to the 
cutaneous eruption. 

d. Urolithiasis—bladder stone, ureter stone, or urethral stone. 

e. Urethral stricture 

f. Other— interstitial cystitis, diverticulitis, inflammatory bowel disease, 
peri-rectal inflammation, peri-vesical inflammation, etc. 


Work Up 


— 
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. History and physical examination. 
. Urinalysis (and urine culture if indicated). 
. Symptom index—symptom severity and impact on quality of life can be 


measured using the NIH Chronic Prostatitis Symptom Index (NIH-CPSI; 
J Urol 162: 369, 1999). This score can be followed over time to determine 
the efficacy of intervention. 

Prostate imaging is usually unnecessary unless prostate abscess is 
suspected. 


. Cultures of the expressed prostate secretions (EPS) and/or semen can 


determine if prostatitis is caused by infection. Consider testing the fluid for 
the more commonly implicated organisms: bacteria, mycobacteria, 
ureaplasma, chlamydia, and trichomonas. 


. Tests using prostate massage 


a. Avoid prostate massage during acute bacterial prostatitis because it may 
cause sepsis. 

b. Meares Stamey 4 glass test—Tretract the foreskin and clean the penile 
meatus. The initial 5-10 ml of voided urine is collected and labeled VB1 
(Voided Bladder 1). After 100-200 ml of urine is voided, 10 ml of 
“midstream” urine is collected and labeled VB2. While keeping the 
foreskin retracted, the prostate is massaged and the expressed fluid is 
collected and labeled EPS (Expressed Prostatic Secretions). After 
prostate massage, the initial 5-10 ml of voided urine is collected and 
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labeled VB3. VB1, VB2, VB3 and EPS are sent for culture. The EPS 

and VB2 are examined under the microscope for WBCs. 

i. When EPS or VB3 colony counts are at least 10 fold higher than VB1 
and VB2, bacterial prostatitis is present. 

i. More than 10 WBCs per high power field and/or lipid-laden 
macrophages in the EPS is indicative of prostate inflammation, but 
neither finding is diagnostic for prostate infection. A positive EPS 
culture is required to diagnose a prostate infection. 

c. Modified Meares Stamey test (2 glass test)—a midstream, clean catch 
urine specimen is obtained and labeled pre-massage. After the prostate is 
massaged, the initial 5-10 ml of voided urine is collected and labeled 
post-massage. These specimens are sent for culture and sensitivity. The 
post-massage urine is also examined under the microscope for WBCs. 
The pre-massage urine is examined (e.g. dipstick urinalysis) to 
determine if cystitis is present. When post-massage urine colony counts 
are at least 10 fold higher than pre-massage urine, bacterial prostatitis 
is present. This test has similar a diagnostic sensitivity as the 4 glass test. 

d. Bacterial cystitis may mask the presence of coexisting prostatitis. Men 
with bacterial cystitis sensitive to amoxicillin or nitrofurantoin may be 
treated with one of these antibiotics for 5 days (these antibiotics 
concentrate in the urine, but not in the prostate). Once cystitis is 
eradicated, tests using prostate massage tend to be more useful for 
determining if bacterial prostatitis is present. 
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* The presence of leukocytes (WBCs) is determined using microscopy. 


7. When prostatitis symptoms resolve, consider checking a PSA in men 
> 40-50 years old. 
8. Consider performing the following tests in men with persistent symptoms 
despite treatment or when the diagnosis of prostatitis is in question. 
a. PSA in men > 40-50 years old. 
b. Cystoscopy 
c. Urine cytology or other urothelial tumor marker. 
d. Voiding tests (post void residual, uroflow, and/or urodynamics)—may 
be most helpful in men with significant voiding symptoms. 
е. Prostate ultrasound—may help identify prostate calculi, bladder calculi, 
prostate abscess, ejaculatory duct obstruction, etc. 
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Bacterial Prostatitis 


General Information 


1. 


2. 


3. 
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Bacteriai prostatitis is a symptomatic bacterial infection of ihe prostate. 
Most of the infecting bacteria reside in the peripheral zone. 

The most common cause of bacterial prostatitis is E. coli (for both acute 
and chronic bacterial prostatitis). 

The lipid membranes of the prostatic epithelial cells form a barrier 
between the prostate stroma and the lumen of the glandular acini. 
Penetration through these lipid membranes can only be achieved using 
lipid soluble drugs. The inflamed prostate has an alkaline pH. Thus, the 
ideal antibiotic for prostatitis is lipid soluble, weakly basic, and 
concentrated in the prostate. These characteristics are found in 
fluoroquinolones (FQs), trimethoprim-sulfamethoxazole (TMP-SMX), 
clindamycin, erythromycin, and to a lesser degree doxycycline. However, 
FQs are the first choice for prostatitis because their cure rate is highest. 
A 5-14 day course of antibiotics will usually eradicate bacterial cystitis, 
but it is typically not long enough to eradicate bacterial prostatitis. 
Therefore, men whose “bacterial cystitis” persists or recurs after a 5-14 
day course of antibiotics are more likely to have bacterial prostatitis, and a 
longer course of antibiotics (4-6 weeks) may be more appropriate. 


Acute Bacterial Prostatitis 
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This infection is characterized by fever, irritative and/or obstructive 
voiding symptoms, and an extremely tender, warm, boggy prostate. It is 
usually diagnosed in young men. The most common cause is E. coli. 


. Avoid prostate massage, aggressive prostate exam, and urethral 


instrumentation because these may cause pain and sepsis. 


. Work up and treatment 


a. Acute bacterial prostatitis is diagnosed by clinical findings. Prostate 
massage is contraindicated. 

b. Obtain a urine culture, CBC with differential, and blood cultures. 

c. In patients with urinary retention, consider placing a suprapubic tube 
rather than a urethral catheter because it avoids urethral manipulation 
and decreases the risk of developing chronic bacterial prostatitis. 

d. If high fever, prominent leukocytosis, or sepsis are present, admit the 
patient to the hospital and treat with intravenous (IV) antibiotics. If 
culture results are not available, options for an empiric regimen include 
a fluoroquinolone, a broad spectrum penicillin, or third generation 
cephalosporin (each of which can be administered with or without an IV 
aminoglycoside). When the acute toxicity resolves, the patient may be 
switched to oral antibiotics. 

e. If admission is not indicated, broad spectrum oral antibiotics are started. 

If culture results are not available, FQs are the empiric antibiotic of 

choice. 

Antibiotics should be adjusted based on the urine culture and should be 

continued for 4-6 weeks. A 4-6 week course of antibiotics is 

recommended to prevent chronic prostatitis. 

g. Antipyretics, stool softeners, and analgesics may be helpful. 

h. If fevers persist despite appropriate antibiotic therapy, obtain a pelvic 
CT scan to look for a prostate abscess. See Prostate Abscess, page 679 
and Emphysematous Prostatitis, page 709. 
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Chronic Bacterial Prostatitis 

. This syndrome is characterized by recurrent symptomatic infection of the 
prostate and may present with genitourinary pain, back pain, suprapubic 
pain, perineal pain, dysuria, urinary frequency, urinary urgency, painful 
ejaculation, and rarely erectile dysfunction. This infection is lower grade 
than acute bacterial prostatitis and is usually diagnosed in older men. 

. E. Coli is the most common cause of chronic bacterial prostatitis. Other 
causative organisms include Klebsiella, Enterococcus, Pseudomonas, 
Proteus, Staphylococcus epidermidis, Staphylococcus saprophyticus, 
Chlamydia trachomatis, Ureaplasma urealyticum, Mycoplasma hominis, 
and trichomonas vaginalis. 

. Recurrent urinary tract infections (UTIs) are common. Chronic bacterial 
prostatitis is the most common cause of recurrent UTI in adult males. 

. These patients have an increased incidence of prostatic calculi, which may 
be a nidus for recurrent infections. 

. Men with chronic prostatitis have less zinc in the prostatic fluid compared 

to men with a normal prostate. Zinc has antibacterial activity. 

Chronic prostatitis can cause infertility. 

Prostate exam may be tender and boggy. 

Treatment 

a. If empiric therapy is desired, start empiric therapy with a FQ 
(therapeutic dose) or TMP-SMX (one double strength tablet po BID), 
and then adjust the antibiotics based on EPS or post-massage culture 
results. Otherwise, wait for the culture results and start antibiotics based 
on the sensitivities. Consider 6-8 weeks of antibiotic therapy as the 
initial treatment (with a 4 week course, relapses occur more frequently). 
When the first course of antibiotics is almost complete, the EPS may be 
examined for WBCs. If WBCs are still present, consider extending the 
course of antibiotics for another few weeks. 

b. If an infection recurs or persists, re-culture and consider a longer course 
of antibiotics (up to 4 months). If infection still recurs, consider a 6 
month course of suppressive antibiotics, such as TMP-SMX (one double 
strength tablet po q day) or a FQ (preventative dose). 

. Non-steroidal anti-inflammatory drugs (NSAIDS), anticholinergics, and 

alpha blockers may help reduce symptoms. 

For additional therapies that may be helpful, see page 678. 

e. TURP—this should only be considered in men with prostatic calculi and 
recurrent/persistent culture proven bacterial prostatitis. The goal is 
removal of infected tissue and infected prostatic calculi (a nidus for 
recurrent infection). However, TURP may not be successful because the 
peripheral zone (which often remains after TURP) has the highest 
concentration of infection. TURP should be used as a last resort. 
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Chronic Pelvic Pain Syndrome 


Inflammatory Chronic Pelvic Pain Syndrome (Nonbacterial Prostatitis) 
1. This is characterized by prostate inflammation (WBCs in the prostatic 
fluid) but no identifiable prostate infection. Symptoms may be similar to 
those seen with chronic bacterial prostatitis. The prostate may be tender. 
2. The etiology is unclear, but may involve one of the following: 
a. Reflux of urine into the prostatic ducts (chemical prostatitis") 
b. Unidentified infectious agents (e.g. Trichomonas vaginalis) 
c. Autoimmune disorder 
d. Previously eradicated bacterial infection with residual inflammation 
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3. Treatment 

a. Consider an empiric 6-8 week course of TMP-SMX or a FQ. If there is 
no response to TMP-SMX or FQs, consider doxycycline 100 mg po BID 
for 4-6 weeks (doxycycline and FQ typically cover Ureaplasma, 
Chlamydia, and mycoplasma; however, TMP-SMZ does not cover any 
of these organisms). If this is not effective, further antibiotic therapy is 
not recommended. 

b. For additional therapies that may be helpful, see page 678. 


Noninflammatory Chronic Pelvic Pain Syndrome (Prostadynia) 

1. This entity is characterized by absence of prostate inflammation (no 
WBCS in the prostatic fluid) and no identifiable prostate infection. It may 
present with symptoms similar to chronic bacterial prostatitis. 

2. These patients are often middle age adults that have voiding complaints 
and pelvic pain. 

3. On urodynamics, these patients often demonstrate decreased urine flow 
with incomplete relaxation of the bladder neck during voiding (although 
the striated sphincter relaxes normally) and abnormally high urethral 
closing pressure at rest. 

4. The etiology of prostadynia is unclear, but may include pelvic floor muscle 
tension and bladder neck/urethral spasm. 

5. Treatment—same as Inflammatory Chronic Pelvic Pain Syndrome. 


Potentially Helpful Therapies for Treating Chronic Pelvic Pain Syndromes 

1. There are limited data regarding the efficacy of the treatments listed below. 
Nonetheless, it appears that some patients may benefit from these 
treatments. 

2. The most commonly used regimens are usually a combination of 
antibiotics (usually a fluoroquinolone), non-steroidal anti-inflammatory 
drugs (NSAIDS), a-blockers, phytotherapy, and diet changes. 

. Antibiotics—fluoroquinolones, trimethoprim-sulfamethoxazole, 

clindamycin, erythromycin, and doxycycline tend to concentrate within the 

prostate (because they are lipid soluble and weakly basic); therefore, they 
are thought to be among the more effective antibiotics for CPPS. 
a-blockers—to reduce voiding symptoms. 

. Non-steroidal anti-inflammatory drugs (NSAIDS)—1o relieve pain. 

. Phytotherapy 

a. Quercetin 500 mg po BID—an anti-inflammatory which improved 
symptom scores and quality of life in a small prospective randomized 
double blind placebo controlled trial of men with category III prostatitis. 

b. Pollen extract from the flower of certain grasses—an anti-inflammatory 
extract that improved symptoms in small prospective randomized 
double blind placebo controlled trials of men with category III 
prostatitis. The most studied form is a European brand of rye grass 
pollen (secale cereale) called PollenAid (previously called Cernilton). 

c. Saw palmetto 

7. Diet changes—avoid intake of substances that may irritate the urinary 

system (caffeine, alcohol, saccharin, spicy foods, and acidic foods). 

. Oral zinc and/or nickel supplement—these are thought to help generate 

antibacterial activity in the prostate. 

9. 5a-reductase inhibitors (finasteride or dutasteride)—randomized placebo 
controlled trials indicate that 5o.-reductase inhibitors are more effective 
than placebo at reducing prostatitis pain and voiding symptoms in 
inflammatory and noninflammatory chronic prostatitis. 
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10. Frequent ejaculation—may improve symptoms in some men (possibly by 
eliminating congested prostatic fluid), but may worsen symptoms in men 
with painful ejaculation. 

11. Prostate massage (up to 3 times рег week)—may improve symptoms in 
some men (possibly by eliminating congested prostatic fluid) and may 
improve antibiotic penetration into the prostate. 

12. Myofascial physical therapy (myofascial release)—applying manual 
pressure to the muscles, tendons, and fascia of the pelvis tends to gradually 
stretch and relax these structures. In other words, myofascial physical 
therapy helps reduce muscle tension in the pelvis. 

13. Acupuncture 

14. Biofeedback 

15. Sitz baths—submerging the pelvis in water (usually warm water). 

16. Stress reduction 

17. Percutaneous tibial nerve stimulation—may improve both pain and 
voiding symptoms in CPPS. See page 346. 

18. Medications for overactive bladder symptoms 

19. Allopurinol 300 mg po q day [Tabs: 100, 300 mg] 

20. Pentosan polysulfate (Elmiron®) 

21. Muscle relaxants (such as diazepam) to relax the pelvic floor muscles 


Other Types of Prostatitis 


Asymptomatic Inflammatory Prostatitis 
1. This asymptomatic entity is incidentally discovered during tests for other 
genitourinary problems (e.g. prostate biopsy, semen analysis). 
2. Treatment is probably not necessary. However, a trial of antibiotics may be 
useful if infertility is present or if the PSA is elevated. 


Granulomatous Prostatitis 

1. This entity is rare. Causes include intravesical BCG and tuberculosis. 

2. BCG prostatitis—asymptomatic BCG granulomatous prostatitis requires 
no therapy. For symptomatic BCG prostatitis, obtain mycobacterial culture 
and acid fast staining of expressed prostatic excretions (or semen). 
Empirical treatment can be started with INH 300 mg po q day and rifampin 
600 mg po q day for 3-6 months (medications can then be adjusted based 
on the cultures). When giving isoniazid (INH), check liver function tests 
and administer pyridoxine (vitamin B6) 50 mg po q day to prevent 
neurotoxicity. 

3. Tuberculosis prostatitis—see page 718. 


Prostate Abscess 


General Information 
1. Prostate abscesses arise from the following mechanisms. 

a. Reflux of infected urine into the prostate—this is the most common 
mechanism leading to prostate abscess. E. coli is the most common 
causative organism. Intravesical BCG has also been implicated. 

b. Hematogenous spread—Staphylococcus aureus is the most common 
organism found in prostate abscesses caused by hematogenous spread. 

c. Direct inoculation—rarely, prostate abscess can be caused by transrectal 
prostate biopsy or procedures for BPH (such as TUNA or TUMT). 
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Presentation 
1. Prostate abscess can occur in any age group, including newborns. 

2. Most prostatic abscesses occur in men with diabetes mellitus. Other risk 
factors include chronic bacterial prostatitis, bladder outlet obstruction, and 
immunocompromised (e.g. HIV, transplant). 

. The symptoms of prostatic abscess are often non-specific and may mimic 
prostatitis, cystitis, or urethritis. Therefore, a high index of suspicion is 
necessary to diagnose prostatic abscess. Suspect prostate abscess in men 
with acute prostatitis who do not respond to antibiotics within 48 hours 
(especially men with diabetes or HIV). 

4. Patients may present with irritative voiding symptoms, perineal pain, 
fever, or urinary retention. When the abscess erodes into the urethra, 
urethral discharge may be present. Rectal examination may be normal or it 
may reveal tenderness, fluctuance, or induration of the prostate. 
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Diagnosis 
1. A high index of suspicion is necessary to diagnose prostatic abscess. 
2. Diagnosis is made by pelvic CT, pelvic MRI, or transrectal ultrasound. 
a. Ultrasound—the abscess usually appears hypoechoic. 
b. CT scan—the abscess usually appears as an area of low attenuation. Rim 
enhancement is seen when IV contrast is administered. 
c. MRI—high intensity on T2 images. Rim enhancement is seen when 
gadolinium is administered. 


Treatment 

1. Consider placing a suprapubic tube in men with urinary retention. 

2. Microabscesses or a small focal abscess (e.g. < 1 cm) in a patient who is 
not severely ill and not septic—intravenous antibiotics and catheter 
drainage of the bladder may be adequate. 

3. Large abscesses—intravenous antibiotics and abscess drainage are usually 
required. Drainage can be achieved by the following procedures. 

a. Needle aspiration—when a drain is not left in place, the purulent fluid 

may reaccumulate, making multiple aspirations necessary. 

i. Transperineal percutaneous drainage—performed using ultrasound 
guidance (transrectal or transabdominal) under local anesthesia. 

ii. Transrectal drainage—performed using transrectal ultrasound 
guidance under local anesthesia. 

b. Transurethral drainage—this procedure is more suitable for abscesses 
that are close to the urethra or abscesses that do not respond to needle 
aspiration. These procedures are contraindicated in men who cannot 
tolerate general or spinal anesthesia. 

i. Transurethral incision or unroofing of the abscess 

ii. Transurethral resection of the prostate (ТОКР)— пау be associated 
with a higher risk of sepsis than incision and unroofing. 

Open surgical drainage—may be necessary if transurethral drainage and 

needle aspiration are insufficient or when the abscess extends outside the 

prostate. Open prostatectomy and transperineal incision and drainage 

have been utilized. 

4. An attempt should be made to culture the abscess fluid for aerobes, 
anaerobes, fungus, and mycobacteria. 

5. Consider testing patients for diabetes mellitus and HIV. 
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Emphysematous Prostatitis—sce page 709. 
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SEXUALLY TRANSMITTED DISEASES 


General Information 
1. STDs are acquired by sexual contact (genital, oral, or anal contact). 
Examples include 


Trichomonas vaginalis Treponema palladium (syphilis) 

Phthirus pubis (pubic lice) Klebsiella granulomatis (Granuloma Inguinale) 
Sarcoptes scabiei (scabies) Lymphogranuloma venereum 

Neisseria gonorrhoeae (GC) Haemophilus ducreyi (chancroid) 

Hepatitis A and B virus Herpes simplex virus (HSV) 

Chlamydia trachomatis Human papilloma virus (HPV) 

Molluscum contagiosum Human immunodeficiency virus (HIV) 


2. А “bubo” is an inflamed lymph node. This term is often used for an 
enlarged lymph node that is caused by an STD. 

3. The incubation period is the time interval between exposure to the disease 
and clinical signs and symptoms of the disease. 

4. Patients diagnosed with an STD should be tested for other STDs, including 
testing for HIV. 


Methods of Preventing STDs 
1. Abstinence 
2. Pre-exposure vaccination—vaccines are available for three STDs: HPV, 

hepatitis B, and hepatitis A. For HPV vaccines, see page 690. 

. Male condoms—when used correctly, male condoms can prevent the 
transmission of STDs, including chlamydia, gonorrhea, trichomonas, 
genital herpes, syphilis, chancroid, HIV, and HPV. 

a. For STDs characterized by genital lesions (such as HPV, genital herpes, 
syphilis, chancroid), the male condom can only prevent transmission if 
the lesion or site of potential exposure is covered by the condom. 

b. In the U.S., the are 3 main types of condoms. 

i. Latex condoms 

ii. Polyurethane or other synthetic material (non-latex)—equivalent 
protection to latex condoms for prevention of pregnancy and STDs. 

iii. Natural membrane condoms (non-latex)—often incorrectly called 
“lambskin” condoms; they are usually made from lamb cecum. These 
condoms have large pores that prevent the passage of sperm, but they 
allow passage of viral STDs (including HIV and hepatitis B). Thus, 
natural membrane condoms are not recommended for preventing 
STDs. 

c. The male condom breaks during intercourse in 2% of cases. 

d. Failure of condoms to prevent pregnancy or STDs usually arises from 
inconsistent or incorrect condom use rather than from condom 
breakage. 

. Female condoms—when used correctly, female condoms may prevent 
transmission of STDs, although data is limited. 

. Male circumcision—male circumcision has been shown to reduce the risk 
of acquiring HIV, genital herpes, and HPV in heterosexual men (but not in 
men who have sex with other men). Male circumcision has been used 
mainly for HIV prevention in areas with an HIV epidemic and a low 
prevalence of male circumcision. 
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6. Post-exposure prophylaxis for HIV—to prevent HIV infection, 
antiretroviral medications can be administered after potential exposure to 
HIV. See the CDC guideline for details. 

7. Pre-exposure prophylaxis for HIV—medications can be administered to 
reduce the risk of HIV infection in HIV negative people who are at risk for 
acquiring HIV. 


Screening Asymptomatic Patients for STDs (2015 CDC Guidelines) 
1. STD screening in sexually active females 

a. Annual chlamydia and gonorrhea screening for sexually active females 
age « 25 years and females at risk for STD (e.g. new sex partner, 
multiple sex partners, inconsistent condom use). 

b. HIV screening should be offered to those who are sexually active or 
those who abuse injectable drugs. 

2. STD screening in sexually active heterosexual males 

a. Evidence is insufficient to recommend routine chlamydia and gonorrhea 
screening in men. However, chlamydia screening should be considered 
in clinics where a high prevalence of chlamydia infection is encountered 
(such as adolescent clinics, STD clinics, correctional facilities). 

b. HIV screening should be offered to those who are sexually active or 
those who abuse injectable drugs. 

3. STD screening in sexually active males who have sex with other men 

a. Annual serology for HIV and syphilis. 

b. Annual urethral test for chlamydia and gonorrhea for men who had 
insertive intercourse in the preceding year. 

c. Annual rectal test for chlamydia and gonorrhea for men who had 
receptive anal intercourse in the preceding year. 

d. Annual pharyngeal test for gonorrhea for men who had receptive oral 
intercourse in the preceding year (oral chlamydia screening is not 
recommended). 

4. For pregnant women and other special populations, see the CDC 
guidelines. 


The Asymptomatic Patient with Recent STD Exposure 
1. Patients with a possible STD exposure often request STD testing. 
2. There is no standard evaluation; however, the following tests may be used 
for the asymptomatic patient who had a possible STD exposure. 

a. Physical examination—check for genital lesions and discharge. 

b. HIV-1/HIV-2 Ag/Ab IA (a combined antigen/antibody immunoassay 
that detects HIV-1 antibodies, HIV-2 antibodies, and the HIV-1 p24 
antigen). For interpretation of results and need for further testing, see 
page 705. 

c. Hepatitis B blood tests—anti-Hbc, anti-Hbs, HBsAg. 

d. RPR or VDRL—may turn positive 1 week after the chancre appears, but 
may take 4-6 weeks to become positive after exposure. Therefore, a 
repeat test may be considered 1-3 months after the initial exposure. 

е. Request IgG antibody assays for HSV-1 and HSV-2, and IgM for HSV 
(IgM testing is generally not type specific)—these tests should be 
performed at least one week after exposure. For interpretation of results 
and need for further testing, see Serologic Tests on page 694. 

f. Tests for GC and Chlamydia—urethral swab or first void urine. 


Genital Ulcers—see page 659. 
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Chlamydia 


General information 
i. Cause—Chiamydia trachomatis (an intracellular organism). 
2. Strains L1, L2, and L3 cause lymphogranuloma venereum. Strains 
D through К cause urethritis, epididymitis, orchitis, cervicitis, and pelvic 
inflammatory disease (PID). 
. Incubation period — 3-21 days. 
4. Chlamydia trachomatis infection often coexists with gonorrhea; therefore, 
empiric treatment for both organisms is often administered. 
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Diagnosis 
1. Definitive diagnostic test—culture. Culture is the only test that provides 
antibiotic sensitivities. 

Non-amplified tests—can be performed on urethral or cervical swabs. 

a. Enzyme immunoassays (EIA)—detects bacterial antigens. 

b. Direct fluorescent antibody (DFA)—detects bacterial antigens. 

c. Nucleic acid hybridization (МАН) —еіесіѕ bacterial DNA or RNA. 

. Nucleic acid amplified test (NAAT)—amplifies and detects bacterial DNA 

or RNA. NAAT is more sensitive than non-amplified tests and can be 

performed on urethral swabs, cervical swabs, and urine. Tests using 
polymerase chain reaction (PCR) are examples of NAATs. 

Serologic tests (i.e. blood tests) are not recommended. 

. The preferred diagnostic test for Chlamydia is either nucleic acid 
amplified test or culture. When sensitivities are needed, culture is required. 
Specimens for testing may be obtained by 
a. Urethral swab in males—obtain specimens > 1 hour after voiding. For 

chlamydia testing, an intraurethral specimen is required. Insert the swab 

into the urethra for a distance of 2-4 cm, rotate the swab 1 or more times, 
and withdraw. 

Vaginal or endocervical swab in females. 

. Urine samples for NAAT—the first 10-30 cc of voided urine should be 
used for testing (“first void" specimen). Obtain specimens > 1 hour after 
the last void. 


Clinical Manifestations 
1. Asymptomatic infection is common in both males and females. 
2. Strains L1, L2, and L3 cause lymphogranuloma venereum; however, 
strains D through K cause most of the manifestations listed below. 
3. In males 

a. Urethritis— Chlamydia is one of the most common causes of 
non-gonococcal urethritis. Urethral discharge, dysuria, and urethral 
pruritus may be present. Urethral discharge is often scant, and may be 
clear or purulent. See Urethritis in the Male, page 665. 

b. Epididymitis/orchitis—Chlamydia and gonorrhea are the most common 
causes of epididymitis and orchitis in males less than 35 years old. 

c. Prostatitis—rare. 

d. Reactive arthritis—see page 663 for details. Common symptoms include 
arthritis, urethritis, and conjunctivitis. Most patients with this syndrome 
have the HLA-B27 phenotype. 

4. In females—urethritis, cervicitis, and pelvic inflammatory disease (PID). 
5. In males and females—proctitis, conjunctivitis (rare), endocarditis (rare). 
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Treatment 

1. Recommended regimens for non-pregnant adults 
a. Doxycycline 100 mg PO BID x 7 days, or 
b. Azithromycin 1 gram po for one dose. 

2. Alternative regimens for non-pregnant adults 
a. Erythromycin base 500 mg PO QID x 7 days, or 
b. Erythromycin ethylsuccinate 800 mg PO QID x 7 days, or 
c. Levofloxacin 500 mg PO q day x 7 days, or 
d. Ofloxacin 300 mg PO BID x 7 days 

3. Recommended regimen for pregnant females—azithromycin 1 gram po for 
one dose. 

4. Patients and their partners must avoid sex until treatment is complete (for 
single dose regimens, treatment is complete 7 days after the single dose). 

5. For treatment of disseminated, conjunctival, pulmonary, and pediatric 
Chlamydia infections, see the complete CDC recommendations. 


Follow up 

1. For uncomplicated urogenital chlamydia infections that respond to a 
recommended or alternative regimen, a test of cure (3-4 weeks after 
treatment is complete) is unnecessary unless the patient is pregnant or has 
a suspected recurrent or persistent infection. 

2. At 3 months after treatment, re-test all patients to check for re-infection. If 
testing cannot be performed in 3 months, then re-test within 12 months 
after treatment. 

3. Patients who remain symptomatic require culture and sensitivity for 
gonorrhea and chlamydia. 

4. If infection is present after response to antibiotics, re-infection is more 
likely than persistent infection. 

Sex Partners 

1. Patients should refer their sex partners for evaluation. 

2. Treat all sex partners who have had sexual contact with the patient within 
60 days from the onset of the patient's symptoms or diagnosis. 

3. If the patient has not had sexual contact for > 60 days prior to the onset of 
symptoms or diagnosis, treat the patient's last sex partner. 


Gonorrhea 


General Information 

1. Cause—Neisseria gonorrhoeae (a gram negative diplococcus). 

2. Incubation period — 2-6 days. 

3. Also called “the clap", “the strain", and “GC” (short for GonoCoccus). 

4. Without therapy, the infection often resolves spontaneously in 2-3 months. 

5. Chlamydia trachomatis infection often coexists with gonorrhea. 

Diagnosis 

1. Definitive diagnostic test—culture (Thayer-Martin or chocolate agars are 
often used). Culture is the only test that provides antibiotic sensitivities. 

2. Stain microscopy of urethral discharge—the presence intracellular 
diplococci inside WBCs provides a presumptive diagnosis of gonorrhea in 
males. On Gram stain, the diplococci appear Gram negative. On methylene 
blue or gentian violet stain, the diplococci appear purple. A negative stain 
does not rule out a gonorrhea infection. 

3. Non-amplified tests—can be performed on urethral or cervical swabs. 
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4. Nucleic acid amplified tests (NA AT)—more sensitive than non-amplified 
tests and can be performed on urethral swabs, cervical swabs, and urine. 
(For details on non-amplified tests and NAAT, see Chlamydia, page 686). 
5. Serologic tests (i.e. blood tests) are not recommended. 
6. The preferred diagnostic test for gonorrhea is either nucleic acid amplified 
test or culture. When sensitivities are needed, culture is required. 
Specimens for testing may be obtained by 
a. Urethral swab in males—obtain specimens > 1 hour after voiding. For 
gonorrhea testing, discharge may be collected at the meatus. When 
discharge is absent or when testing for chlamydia, an intraurethral swab 
is required. Insert the swab into the urethra for a distance of 2-4 cm, 
rotate the swab 1 or more times, and withdraw. 

b. Vaginal or endocervical swab in females. 

c. Urine samples for NAAT—the first 10-30 cc of voided urine should be 
used for testing (“first void" specimen). Obtain specimens > 1 hour after 
the last void. 


Clinical Manifestations 
1. Manifestations in females—most females are asymptomatic. 

a. Urethritis—may mimic cystitis. 

b. Cervicitis—this may cause purulent vaginal discharge. 

c. Pelvic inflammatory disease (PID)—PID is also called salpingitis. 
Patients present with cervical motion tenderness and adnexal tenderness. 
The risk of PID is higher in women with an intrauterine device (IUD) or 
a history of PID. PID can cause late manifestations, including 
i Infertility—caused by fallopian tube scarring. The more times а 

women has PID, the greater the likelihood of infertility. 
ii. Increased risk of ectopic pregnancy—from fallopian tube scarring. 
iii. Chronic pelvic pain—may be caused by adhesions of the adnexa. 

d. Fitz-Hugh-Curtis syndrome— peri-hepatic spread of adnexal gonorrhea, 
often causing right upper abdominal pain. It resolves with antibiotics, 
but painful intraperitoneal adhesions may remain. 

. Manifestations in males—most males are symptomatic. 

a. Urethritis—characterized by irritative voiding symptoms and profuse 
purulent urethral discharge. Urethritis is the most common manifestation 
in males. Urethral stricture may be a late manifestation of urethritis. 

b. Epididymitis—Ch/amydia and gonorrhea are the most common causes 
of epididymitis in males less than 35 years old. 

c. Prostatitis—rare. 

. Manifestations in men or women—pharyngitis (from oral-genital contact), 
proctitis (from anal-genital contact), and disseminated gonorrhea. 

. Disseminated gonorrhea—occurs in 1% of infections and may ultimately 
lead to endocarditis, meningitis, or hepatitis. Symptoms include 

a. Migratory asymmetric polyarthralgia—usually in one joint at a time. 

b. Rash—petechiae, papules, or pustules on an erythematous base. The 
rash is typically present on the extremities. 

c. Fever 

d. Tenosynovitis—typically involving the flexor tendon sheaths in the 
wrist or the Achilles tendon (referred to as “lover’s heel"). 

e. Septic arthritis—typically involving multiple joints. 
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Treatment (Adults) - Based on 2015 CDC Guideline & 2020 CDC Update 

. Patients with gonorrhea are ofien co-infected with chlamydia; therefore, 
treatment for both organisms is administered when chlamydia infection is 
not ruled out. 

. Patients and their partners must avoid sex until treatment is complete (for 
single dose regimens, treatment is complete 7 days after the single dose). 

. For treatment of complicated, disseminated, conjunctival, pharyngeal, 
neonatal, and pediatric gonorrhea, see the CDC guidelines. 
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Treatment of Adults with Uncomplicated 
Urethritis, Cervicitis, or Proctitis Caused by Gonorrhea & Chlamydia 


To cover chlamydia trachomatis (when 


To cover Neisseria gonorrhoeae chlamydia infection is not excluded) 


If « 150 kg: Ceftriaxone 500 mg 
IM one dose. а 
If> 150 kg: Ceftriaxone 1000 mg Doxycycline 100 mg PO BID x 7 days 


IM one dose. 


Recommended 


Cefixime 800 mg PO one dose* 


if ceftriaxone е not available The CDC 2020 update guideline did 


+s not specify alternative regimens for 
етен а Ee de = ore м o| use in this specific setting, but other 
(no need to treat chlamydia with a regimens to treat Chlamydia can be 
separate regimen if azithromycin is found on page.687. 
used for gonorrhea) 
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Alternative 
Regimens 


Recommended and alternative 
regimens are the same as those 
listed above for non-pregnant 
adults 


Azithromycin 1 g po one dose 


Pregnant Adult 
Recommended 
Regimen 


PO = by mouth; IM = intramuscular 
* Cefixime [Tabs: 400 mg; Suspension: 100 mg/5 ml]. 


Follow Up 

1. For uncomplicated urogenital gonorrhea infections that respond to a 
recommended or alternative regimen, a test of cure immediately after 
antibiotic therapy is unnecessary. 

2. At 3 months after treatment, retest all patients to check for re-infection. If 
testing cannot be performed in 3 months, then re-test within 12 months 
after treatment. 

3. Patients who remain symptomatic require culture and sensitivity for 
gonorrhea and chlamydia. 

4. If infection is present after response to antibiotics, re-infection is more 
likely than persistent infection. 

Sex Partners 

1. Patients should refer their sex partners for evaluation. 

2. Treat all sex partners who have had sexual contact with the patient within 
60 days from the onset of the patient’s symptoms or diagnosis. 

3. If the patient has not had sexual contact for > 60 days prior to the onset of 
symptoms or diagnosis, treat the patient’s last sex partner. 
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Condyloma Acuminatum (Genital Warts) 


General Information 
i. Cause—human papiiiomavirus (HPV), a doubie stranded DNA virus. 
2. Infection usually occurs by direct skin-to-skin sexual contact. HPV is not 
transmitted by blood or body fluid. 
3. Risk factors for HPV infection in women 
a. Sexually active 
b. Age « 25 
c. Higher number of sex partners 
d. Early age of first sexual intercourse (16 years or younger) 
е. Male partner who has had multiple sexual partners. 
4. Most HPV infections are transient and asymptomatic. Some of these 
infections persist and cause lesions. 

HPV rarely leads to cervical carcinoma, penile carcinoma, anal cancer, and 

Buschke-Lowenstein tumor. HPV types that have a high oncogenic 

potential: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, and 82. 

The most common oncogenic types are 16 and 18 (responsible for 7096 of 

cervical cancers). 

90% of visible genital warts are caused by HPV types 6 and 11, which have 

an extremely low oncogenic potential. Currently, there is no evidence that 

genital warts are associated with developing cervical cancer. 

. Incubation period—the incubation period is variable, but warts often 
appear 3-12 months after exposure. Latency periods as long as several 
decades have been reported. 

8. HPV infection may exist in the absence of visible lesions. 


Prevention of HPV 

1. It is not clear if treating genital warts reduces the risk of transmission 
(HPV may be present in areas without visible lesions). 

2. Male condoms and possibly female condoms decrease HPV transmission 
to areas covered by the condom, but transmission can occur to areas that 
are not covered. 

3. HPV vaccines—these vaccines protect only against certain strains of HPV. 

4. Abstinence from sex is the most reliable way to prevent HPV infection. 


HPV Vaccines 
1. In the United States, three vaccines are FDA approved: Gardasil®, 

Gardasil? 9, and Cervarix?. 

а. Gardasil?—a quadrivalent vaccine that protects against HPV types 6, 
11, 16, and 18, which are most common НРУ types that cause genital 
warts, cervical cancer, and anal cancer (HPV types 6 and 11 cause 90% 
of genital warts; HPV types 16 and 18 cause 7096 of cervical cancers 
and most HPV related anal cancers). 

b. Gardasil® 9—a nonavalent vaccine that protects against HPV types 6, 
11, 16, 18, 31, 33, 45, 52, and 58. Compared to quadrivalent vaccine, 
Gardasil? 9 protects against 5 additional cancer-causing types of HPV. 

c. Cervarix®—a bivalent vaccine that protects against HPV types 16 and 
18. It protects against the most common HPV types that cause cervical 
cancer, but does not protect against HPV types that cause most genital 
warts. Cervarix® is only FDA approved for females. 

2. Pre-vaccination testing for HPV is not recommended. 
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3. HPV vaccines are administered intramuscularly. A total of 2 or 3 doses are 
given over time, and are ideally administered before the onset of sexual 
activity (see full prescribing information for details). 

4. Vaccination does not protect all recipients; therefore, these vaccines do not 

eliminate the need for cervical cancer screening or anal cancer screening. 

These vaccines have not been shown to protect against a previously 

contracted HPV infection and they are not used to treat active HPV related 

lesions (warts, cancer, etc.). 

. Side effects from HPV vaccines—common side effects include headache, 

fever, fatigue, myalgia, arthralgia, gastrointestinal symptoms such as 

nausea, and injection site reactions (pain, swelling, itching, erythema). 

Syncope shortly afler injection is a rare side effect; thus, patients should be 

monitored for 15 minutes after each injection. 

CDC 2019 guidelines for HPV vaccination 

a. Age 9 through 26 years—routine vaccination for males and females is 

recommended at age 11 or 12 (although vaccination can be started at age 

nine). If the vaccination cycle was not completed at an earlier age, then 

"catch up" vaccination is recommended through age 26. 

Age 26 through 45 years—shared decision making regarding HPV 

vaccination is recommended for some men and women who are not 

adequately vaccinated. HPV vaccines are not FDA approved for people 
age > 45 years. 

Clinical Manifestations 
1. Painless wart-like lesions. They often have a cauliflower-like appearance. 
2. The lesions may be flat, papular, or pedunculated. 

3. Intraurethral warts may present with hematuria, dysuria, or blood spotting 
at the meatus. Bladder warts are very rare and are usually associated with 
urethral warts. 
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Diagnosis 

1. Definitive diagnostic test—biopsy. 

2. In males, examination should include the anus, scrotum, pubic region, 
penis, and penile meatus (evert the meatus to identify distal urethral and 
meatal warts). In females, examination should include the anus, pubic 
region, urethral meatus, external genitals, vagina, and cervix. If urethral 
warts are suspected, perform urethroscopy. 

3. Genital warts have a typical gross appearance and clinical inspection is 
sufficient to diagnose most cases of external genital warts (i.e. there is a 
good correlation between gross appearance and histological findings). 

4. Consider biopsy if any of the following criteria exist. 

a. The diagnosis is in doubt. 

b. Lesions do not respond to therapy or worsen during therapy. 

c. Lesions are atypical (e.g. pigmented, indurated, bleeding, ulcerated, or 
fixed to underlying tissue). 

d. The patient is immunocompromised. 

5. Biopsy shows squamous cells with a perinuclear halo (koilocytosis). 
Microscopic appearance is sufficient to diagnose most cases of genital 
warts. HPV detection and typing is not recommended for genital warts. 

6. Application of 3% to 5% acetic acid (“acetowhitening”)—areas infected 
with HPV may turn white when acetic acid is applied. False positives and 
false negatives are common. When a patient wishes to be tested for HPV 
but has no visible lesions, some urologists utilize this test to select a biopsy 
site. However, the CDC does not recommend acetowhitening for HPV 
screening because it is not specific for HPV. 
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7. Blood tests cannot reliably diagnose a past or present HPV infection. 

8. HPV does not grow in tissue culture; therefore, culture cannot be used for 
diagnosis. 

9. Virus detection and typing can be performed by polymerase chain reaction 
(PCR) on urine, urethral swab, or tissue sample. Routine virus detection 
and typing for genital warts is not recommended because it has no proven 
benefit in diagnosis or management. 


Treatment of External Genital Warts 

. If left untreated, genital warts may resolve spontaneously, remain 
unchanged, or increase in size or number. 

. The primary goal of treatment is to eliminate visible warts. Treatment is 
not recommended when lesions are absent. 

. Treatment may lead to a wart-free state, but the viral infection may still 
persist because normal skin and internal sites may also contain HPV. 
Therefore, elimination of visible warts may not decrease infectivity nor 
transmission. Recurrences are frequent despite treatment. 

. Most patients will require a course of therapy rather than a single 
treatment. 

. When using topical therapy, warts usually respond within 3 months. 

Treatment may cause permanent scarring, hyperpigmentation, or 

hypopigmentation. Topical therapy can cause pain, local irritation, and 

rash (especially if too much is applied or it is left on too long). 

For treatment of HPV during pregnancy or warts in locations other than the 

external genitals or urethra, see the CDC guidelines. 

Recommended therapy for nonpregnant adults (patient applied) 

a. Podofilox (Condylox®) 0.5% solution or gel topically to warts BID x 3 
days, followed by 4 days without therapy [0.5% gel: 3.5 grams; 0.5% 
solution: 3.5 ml]. This 7 day cycle may be repeated 3 more times (for a 
total of 4 cycles) as needed. The daily dose should not exceed 0.5 cc and 
the application area should not exceed 10 cm?. 

b. Imiquimod—imiquimod completely clears genital warts in 50% of 
patients. Topical imiquimod followed by surgical removal of residual 
warts has a lower recurrence rate than initial surgical removal (based on 
a mean follow up of 5.7 years). Wash the treatment area with soap and 
water approximately 8 hours after application of imiquimod. 
Recommended regimens are 
i Imiquimod 5% cream topically to warts at bedtime three times per 

week for up to 16 weeks [5% cream: 250 mg single use packets], or 
ii. Imiquimod 3.75% cream topically to warts each day before bed for 
up to 8 weeks [3.75% cream: 0.25 gram single use packets]. 

c. Sinecatechins 15% ointment topically TID (0.5 cm strand of ointment 
applied to each wart) for up to 16 weeks. 

9. Recommended therapy for nonpregnant adults (health provider applied) 

a. Cryotherapy—ablation with liquid nitrogen or a cryoprobe. 

b. Surgical removal—excision, curettage, laser, or electrosurgery. 

c. Trichloroacetic acid or bichloroacetic acid 80%-90% topically to warts 
and let it dry (it causes a white coating to appear). If excess acid was 
used, apply talc, sodium bicarbonate (baking soda), or liquid soap to 
remove the unreacted acid. Application may be repeated once a week. 

10. Alternative therapy for nonpregnant adults (health provider applied) 

include podophyllin resin, intralesional interferon, or cidofovir. 
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Treatment of Urethral Meatal Warts in Nonpregnant Adults 
Recommended regimens include 
1. Cryotherapy with liquid nitrogen, or 
2. Surgical removal 


Treatment of Intraurethral Warts In the Male 

1. Excision—cystoscopic excision can be done using cold cup biopsy 
forceps. The base of the wart can be lightly cauterized to stop the bleeding. 

2. Laser fulguration—cystoscopic fulguration using a laser. 

3. Intraurethral 5-fluorouracil (5-FU)—has been used to eradicate lesions, to 
prevent recurrence after lesion removal, and to debulk the wart burden 
before excision/ablation. Complications include dysuria, meatal stenosis, 
meatitis, scrotal irritation, and urethral ulceration. 

a. Eradication of urethral warts—5% 5-FU cream instilled intraurethral 
through a funnel shaped applicator after each void for 3-8 days [5% 
cream: 25 grams]. Another regimen is 5-FU solution (500 mg in 50 cc 
normal saline) instilled intraurethral once a week for 7 weeks, and then 
each month thereafter until lesions resolve. 

b. Prevention of urethral warts—5% 5-FU cream instilled intraurethral 
once a week for 6 weeks. 

4. After treatment, surveillance urethroscopy in 3-6 months is recommended. 
Long-term surveillance may be prudent. 


Follow Up 

1. Follow patients for complications of therapy until the lesions resolve. 

2. Consider a follow up visit 3 months after treatment (recurrence usually 
occurs within 3 months). Patients with intraurethral warts should undergo 
urethroscopy during follow up. 

If the lesions do not respond to therapy, biopsy them. 
Women should have a routine gynecologic exam and pap smear (even 
when they have been vaccinated against HPV). 


Sex Partners 
1. Sex partners may benefit from an evaluation to check for genital warts and 
other STDs. Examination and counseling of sex partners may be offered. 
2. Patients should inform their sex partners about having genital warts. 


Genital Herpes 


General Information 
1. Cause—herpes simplex virus (HSV), a double-stranded DNA virus. There 
are two serotypes: HSV-1 and HSV-2. 
2. HSV-1 causes most cases of oral herpes, while HSV-2 causes most cases of 
genital herpes. Clinical recurrences are more common with HSV-2. 
3. Incubation period = 4-6 days. 
4. Viral shedding and transmission of HSV may occur in the absence of 
cutaneous lesions and in the absence of symptoms. 
5. Genital herpes is a life long infection that cannot be cured. 
6. Most people do not know they are infected with HSV. 
Diagnosis 
1. Definitive diagnostic test—viral culture or nucleic acid amplification test 
(NAAT) on the lesion exudate. 
2. Tests that can be performed on exudate obtained from the lesion 
a. Viral culture—sensitivity is low and false negatives are common. 
b. NAAT or PCR to detect HSV DNA—more sensitive than viral culture. 
Polymerase chain reaction (PCR) is an example of an NAAT. 
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c. Tzanck smear—lesion exudate is examined under the microscope. The 
presence of multinucleated giant cells and/or Cowdry bodies 
(eosinophilic ovoid bodies in the nucleus that are surrounded by a clear 
halo) suggests the presence of HSV, but this is not diagnostic. 

d. HSV infection may still be present when viral culture, PCR, and Tzanck 
smear are negative because viral shedding may be intermittent. 

3. Serologic tests 

a. Request IgG antibody assays for HSV-1 and HSV-2. IgM for HSV may 
also be requested (IgM testing is generally not type specific). 

b. IgM appears within one week 
and is gone by 3-6 months after 
infection. IgG appears within 
1-3 months of infection and 
remains detectable indefinitely. 
These tests cannot determine 
whether an infection was oral, 
anogenital, or both. However, 
HSV-1 causes most cases of oral 
herpes, while HSV-2 causes 
most cases of genital herpes. Infection Time 
d. Serologic tests may be used to 

i. Confirm a clinical diagnosis of genital herpes (especially when viral 

culture is negative). 

ii. Diagnose patients with an unrecognized infection (e.g. sex partners 

of patients with HSV). 
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Clinical Manifestations 
1. Most people with HSV do not know they have HSV (they did not manifest 
symptoms or did not recognize the symptoms). 
Herpes is characterized by painful vesicles or ulcerations on an 
erythematous base that follow a neural distribution. Vesicles are usually 
1-2 mm in diameter and may be accompanied by fever, malaise, and tender 
inguinal lymphadenopathy. 
. Herpes lesions and symptoms usually resolve spontaneously in 7-14 days. 
4. Approximately 60% of patients have a local recurrence. The signs and 
symptoms of recurrence are less severe than the initial episode. 
Recurrences are often preceded by a prodrome, which consists of pain or 
altered sensation in the region of an impending outbreak. 
5. Less common manifestations—nongonococcal urethritis, meningitis, 
encephalitis, and radiculomyelitis (which can cause urinary retention). 
6. Neonatal infection can occur if the mother has HSV. 


Preventing Sexual Transmission of HSV 

1. Valacyclovir 500 mg po q day (suppressive dose) for the infected person 
decreases the risk of HSV-2 transmission to a non-infected sexual partner. 
Transmission prevention has been confirmed in heterosexual couples, but 
probably occurs with other sexual interactions. 

2. Transmission of HSV can be also be reduced by 
a. Proper use of latex or polyurethane condoms. 
b. Avoiding sexual activity during recurrences (i.e. during the prodrome or 

when lesions are present). 
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Treatment for Non-pregnant Adults 

- Treatment of genital herpes does not eradicate the virus and does not stop 

viral shedding. Oral (systemic) therapy speeds healing of ulcers and 

reduces the duration of both symptoms and viral shedding. Topical therapy 
is not recommended because it is less effective than systemic therapy. 

Episodic therapy— best for infrequent recurrences (< 6 per year). The 

patient begins self treatment when the prodrome or lesion begins. 

. Suppressive therapy— best for frequent recurrences (> 6 per year). 
Suppressive therapy decreases recurrence by 70-80%. Medication is taken 
daily. Since the frequency of HSV recurrence tends to decrease over time 
(even without suppression), consider stopping suppressive therapy once a 
year to see if recurrences remain infrequent. The safety and efficacy of 
suppressive daily therapy has been documented for up to 6 years with 
acyclovir and for up to 1 year for valacyclovir and famciclovir. 

. First episode—if healing is incomplete after the initial course, 
extend therapy until the lesions heal. Recommended regimens— 
a. Acyclovir 400 mg PO TID x 7-10 days, or 
b. Acyclovir 200 mg PO five times a day x 7-10 days, or 
c. Famciclovir 250 mg PO TID x 7-10 days, or 
d. Valacyclovir 1000 mg PO BID x 7-10 days 

. Recurrent episodes « 6 times per year—start episodic therapy. 

a. Acyclovir 400 mg PO TID x 5 days, or 

b. Acyclovir 800 mg PO BID x 5 days, or 

c. Acyclovir 800 mg PO TID x 2 days, or 

d. Famciclovir 125 mg PO BID x 5 days, or 

e. Famciclovir 500 mg PO once, then 250 mg PO BID x 2 days, or 
f. Famciclovir 1000 mg PO BID x 1 day, or 

g. Valacyclovir 500 mg PO BID x 3 days, or 

h. Valacyclovir 1000 mg PO q day x 5 days 

. Recurrent episodes 7 6 times per year—start suppression. 
a. Acyclovir 400 mg PO BID, or 
b. Famciclovir 250 mg PO BID, or 
c. Valacyclovir 500 mg PO q day (this regimen may be less 

effective in patients with > 10 recurrences a year), or 
d. Valacyclovir 1000 mg PO q day 

. Pregnant females—the CDC guidelines indicate that acyclovir can 
be safely used to treat pregnant women. Data regarding the safety 
of famciclovir and valacyclovir during pregnancy is limited. 

. For herpes that is systemic, complicated, pediatric, neonatal, non-genital, 
during pregnancy, or in patients with HIV, see the CDC recommendations. 

Follow Up 

Consider following the patient until signs and symptoms resolve. 

Sex Partners 

1. Evaluation and counseling of sex partners is recommended. 
2. Treat partners with symptomatic infections. 
3. Asymptomatic partners may be offered serologic testing. 
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Famciclovir [Tabs: 125, 250, 500 mg] 
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Lymphogranuloma Venereum (LGV) 


General Information 


trachomatis is an intracellular organism. 
2. Incubation period = days to weeks. 


Diagnosis 

1. Definitive diagnostic test—culture of purulent fluid isolated from the 
rectum or lymph nodes. 

2. Tests on purulent fluid—culture, nucleic acid amplification tests, and 
direct immunofluorescence are available. 

3. Serologic tests—complement fixation, although not definitive, is the most 
common method used to diagnose LGV. An immunofluorescent antibody 
test may be used, but is not widely available. 

4. Frei test—an intradermal delayed hypersensitivity test which is no longer 

used because it is neither sensitive nor specific for LGV. 

. People diagnosed with LGV should be tested for other STDs including 
HIV, syphilis, and gonorrhea. 

Clinical Manifestations 

1. In most patients, the primary lesion is not noticed. If a lesion is evident, it 
is often a small transient painless papule or pustule. 2 to 6 weeks after 
exposure, tender inguinal and/or femoral lymphadenopathy develops. The 
lymphadenopathy is typically unilateral. 

2. For most STDs, regional lymphadenopathy occurs simultaneously with the 
primary genital lesion. In LGV, regional lymphadenopathy occurs in the 
absence of a primary lesion because it develops after the primary lesion 
resolves. 

. In 10-20% of cases, lymph nodes above and below the inguinal ligament 
become enlarged, creating the “groove sign” (the inguinal ligament 
creates a groove between the enlarged femoral and inguinal nodes). 

4. Over 2-8 weeks, the skin overlying the lymphadenopathy becomes 
erythematous, indurated, and wrinkled. The infected nodes can progress to 
abscesses that may erode to the skin, causing sinus tracts. 

5. Skin rash may be present. 

6. Chronic rectal infection can cause rectal abscesses, fistulas, and strictures. 

Treatment 

1. Recommended regimen for non-pregnant adults—Doxycycline 100 mg 
PO BID x 21 days. 

2. Alternative regimen for non-pregnant adults—Erythromycin base 500 mg 
PO QID x 21 days. 

3. Recommended regimen for pregnant and breast feeding females— 
Erythromycin base 500 mg PO QID x 21 days. 

Follow Up 

Follow patients until the signs and symptoms have resolved completely. 

Sex Partners 

For asymptomatic sex partners who have had sexual contact with the patient 
within 60 days from the onset of the patient’s symptoms, test the partners 
for chlamydia and treat them with azithromycin 1 gram po single dose or 
doxycycline 100 mg po BID x 7 days. 
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Granuloma Inguinale (Donovanosis) 


General Information 

1. Cause—Klebsiella granulomatis (formerly known as 
Calymmatobacterium granulomatis), an intracellular gram negative 
organism. 

2. Repeated exposure is probably necessary for transmission. 

3. Incubation period = 2-3 months. 

4. Granuloma inguinale is rare in the United States, but is common in India, 
Papua New Guinea, the Caribbean, central Australia, and southern Africa. 


Diagnosis 

1. Definitive diagnostic test—identification of 
Donovan bodies in a scraping or biopsy of the 
cutaneous lesions. Donovan bodies are 
intracellular organisms that and look like “safety 
pins” or “dumbbells.” 

2. The causative organism is very difficult to culture. 

3. All patients diagnosed with Donovanosis should be 
tested for HIV. Cell containing 


Clinical Manifestations Donovan bodies 

1. A papule erodes through the skin, causing a nonpurulent “beefy red” 
painless ulceration. These lesions are vascular and bleed easily. 
Spontaneous healing is rare. Lesions can grow very large if untreated. 

2. The lesions are usually painless unless superinfection is present. 

3. Regional lymphadenopathy is uncommon. Primary lesions can extend into 
the groin, giving the appearance of a swollen lymph nodes 
("pseudobubo "). 


Treatment 

1. The patient is treated for a minimum of 3 weeks. If the lesions have not 
completely healed after 3 weeks of therapy, then antibiotics are continued 
until the lesions have healed completely. 

2. Recommended regimens for non-pregnant adults 
a. Azithromycin 1 g po q week for a minimum of 3 weeks, or 
b. Azithromycin 500 mg po q day for a minimum of 3 weeks. 

3. Alternative regimens for non-pregnant adults 
a. Doxycycline 100 mg po BID for a minimum of 3 weeks, or 
b. Ciprofloxacin 750 mg po BID for a minimum of 3 weeks, or 
c. Erythromycin base 500 mg po QID for a minimum of 3 weeks, or 
d. Trimethoprim-sulfamethoxazole one double strength tablet po BID for a 

minimum of 3 weeks. 

4. Regimens for pregnant or breast feeding females 
a. Erythromycin base 500 mg po QID for a minimum of 3 weeks, or 
b. Azithromycin 1 g po q week for a minimum of 3 weeks, or 
c. Azithromycin 500 mg po q day for a minimum of 3 weeks. 


Follow Up 
Follow patients until the signs and symptoms have resolved completely. 
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Various appearance of 
Donovan bodies 


Sex Partners 
Offer evaluation and treatment to asymptomatic sex partners who have had 
sexual contact with the patient within 60 days from the onset of the 
patient’s symptoms. 
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Trichomonas 


Diagnosis 


У 
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. Cause— Trichomonas vaginalis (a flagellated protozoa). = 


Definitive diagnostic test—culture or identification of 

T. vaginalis on a saline wet mount of the vaginal discharge. 

. Culture is the most sensitive and specific test for T. vaginalis. 
Tests for females 

a. 
b. 


о 


Culture of vaginal discharge. Trichomonas 
Saline wet mount—vaginal discharge is placed on a slide 
and diluted with 1 to 2 drops of normal saline. A cover slip is applied 
and the slide is examined under a microscope using low (x100) and high 
(x400) power. When T. vaginalis infection is present, the wet mount 
usually shows more than 10 WBC/HPF and motile T. vaginalis 
organisms (they are larger than WBCs, but smaller than epithelial cells). 
Saline wet mount detects only 50% of infections (its sensitivity is low). 
Point of care (in office) tests—performed on vaginal secretions. They 
are more sensitive than saline wet mount, but less sensitive than culture. 
False positives do occur. These tests are approved for use in women. 


Test for males 
a. Culture of urethral swab, first void urine, or semen. First void urine is 


the first 10-30 cc of voided urine obtained > 1 hour after the last void. 


b. Nucleic acid amplified tests (NAAT) 


c. 


Saline wet mount is not sensitive in males and is not recommended. 


Clinical Manifestations 

1. Males—usually asymptomatic; however, it may cause urethritis (see 
Urethritis in the Male, page 665) and prostatitis (rare). 

2. Females—usually symptomatic; the most common manifestation is 

vaginitis (see Vaginitis, page 659 and page 661). Physical exam may show 

a. Malodorous green frothy vaginal discharge—the discharge has pH > 4.5 


and may have a “fishy” odor. 


b. Erythema of the vulva, vagina, and cervix. 
c. Punctate hemorrhages (petechiae) of the vagina and cervix, which can 


cause the cervix to look like a strawberry (strawberry cervix"). 


Treatment 
1. Recommended regimen for non-pregnant adults 
a. Metronidazole 2 g PO single dose, or 
b. Tinidazole 2 g PO single dose 
2. Alternative regimen for non-pregnant adults—metronidazole 500 mg PO 
BID x 7 days. 
3. Pregnant females—metronidazole 2 g PO single dose. 
4. Breast feeding females—avoid breast feeding during treatment and for 
12-24 hours after the last dose of the treatment. 
5. Patients and their sex partners must avoid sex until therapy is complete and 
symptoms have resolved. 
Follow Up 
1. Retest all sexually active women approximately 3 months after treatment. 
There is no data to support retesting in men whose symptoms resolved. 
2. Recurrence usually indicates re-infection rather than persistent infection. 
3. Patients who remain symptomatic may require treatment with a different 
regimen. If several courses of treatment have failed, consider culture and 
sensitivity testing for Trichomonas. 
Sex Partners 
Treat current sex partners. 
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Syphilis 


General Information 


1. 
2. 


3. 


Cause—Treponema pallidum (spirochete). 

Infection occurs by intimate contact with a person that has chancres or 

condyloma latum. Transmission does not occur when lesions are absent. 

Immune response to syphilis includes 

a. Non-specific antibody response that produces anti-cardiolipin antibodies 
(cardiolipin is a normal component of many tissues). Anti-cardiolipin 
antibodies may be found in conditions other than syphilis. 

b. Specific antibody response that produces anti-treponemal antibodies. 


4, Incubation period = 2-4 weeks (i.e. dermal lesions appear 2-4 weeks after 
inoculation). 
Diagnosis 
1, Definitive diagnostic tests—tissue or exudate that yields a positive direct 


2. 


3. 


4. 


5. 


fluorescent antibody (DFA) test or spirochetes on darkfield microscopy. 


Tests on exudate 

a. Direct fluorescent antibody (DFA)—antibody that binds to syphilis. 

b. Dark field microscopy— permits visualization of spirochetes. 

Serologic tests—a presumptive diagnosis can be made by a 

non-treponemal serologic test, but the diagnosis must be confirmed by a 

treponemal serologic test. 

a. Non-treponemal serologic tests—these tests detect anti-cardiolipin 
antibodies, which are not specific to syphilis. Since false positives may 
occur, a positive non-treponemal test must be confirmed by a 
treponemal serologic test. VDRL and RPR usually turn positive within 1 
week after the chancre appears. VDRL and RPR may be used to measure 
response to treatment because they usually revert to negative after 
adequate treatment. The non-treponemal tests are listed below. 

i VDRL (Venereal Disease Research Laboratory) 

ii. RPR (Rapid Plasma Reagin) 

b. Treponemal serologic tests—these tests detect anti-treponemal 
antibodies. They usually remain positive for life (in spite of treatment); 
therefore, these tests cannot distinguish an active infection from a 
previously treated infection and are not used to measure response to 
treatment. Examples of treponemal tests include 
1. FTA-ABS (Fluorescent Treponemal Antibody absorbed) 

ii. TP-PA (Treponema Palladium Particle Agglutination) 
Non-treponemal serologic tests are always positive in secondary syphilis, 
but may be negative in primary, tertiary or latent syphilis. 

All people diagnosed with syphilis should be tested for HIV. 


Primary Syphilis 


1. 


о N 


Primary syphilis consists of the initial infection, which typically begins 
with 1-2 cm papules that ulcerate after a few days. These painless ulcers 
(called chancres) have raised, indurated edges (“punched out" lesions) and 
are often nonpurulent. 


. Nontender regional lymphadenopathy is often present. 
. Condyloma latum— white or grey raised papules on the skin (these may 


look similar to condyloma acuminata, but are a distinct entity). In primary 
syphilis, they develop by direct local extension of spirochetes from the 
chancre. Condyloma latum may also be present in secondary syphilis. 
Chancres usually heal (even if untreated) in 3-8 weeks. Thus, primary 
syphilis regresses spontaneously, leaving the patient without symptoms 
and without lesions. 
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Secondary Syphilis (Disseminated Syphilis) 

1. Secondary syphilis is caused by hematogenous dissemination of 
spirochetes. It often appears 4-10 weeks after the initial chancre appears 
and is characterized by 
a. Macular-papular rash on the trunk and extremities, classically involving 

the palms of the hands and the soles of the feet. 

b. Generalized lymphadenopathy 

c. Condyloma latum—in secondary syphilis, these develop by 
hematogenous dissemination of spirochetes and usually develop in 
moist areas of the skin (e.g. axilla and groin). 

d. Systemic symptoms including fever, malaise, muscle aches, headaches, 
and sore throat. 

e. Rare manifestations include uveitis, iritis, periostitis, arthritis, 
glomerulonephritis, and hepatitis. 

Secondary syphilis regresses spontaneously after 1-3 months, leaving the 

patient without symptoms and without lesions. 

Serologic tests are always positive in secondary syphilis. Thus, a negative 

serologic test excludes syphilis in a patient with rash, lymphadenopathy, 

fever, etc. 


Latent Syphilis 
Latent syphilis begins after secondary syphilis regresses. During this period, 
the patient has neither symptoms nor lesions, and usually has positive 
serologic syphilis tests. 
a. Early latent syphilis—latent syphilis « 1 year duration. 
b. Late latent syphilis—latent syphilis > 1 year duration. 


Tertiary Syphilis 
1. After a variable duration of latent syphilis, tertiary syphilis may develop. 
2. Tertiary syphilis is characterized by 3 entities, which may occur separately 
or in combination: late benign (gummatous) syphilis, neurosyphilis, and 
cardiovascular syphilis. 

a. Late benign (gummatous) syphilis—characterized by granulomas 
(called gummas) that can occur anywhere in the body. With antibiotic 
therapy, gummas heal promptly. 

b. Neurosyphilis—neurosyphilis may include any of the following: 

i. Tabes dorsalis— progressive degeneration of the dorsal spinal cord 
columns, resulting in impaired vibration sense, proprioception (the 
ability to determine the position and location one's own limb without 
looking at the limb) and stereogenesis (the ability to recognized an 
object by touching it, but without looking it). These deficits may 
cause ataxia and a traumatic arthropathy called Charcot 5 joints. The 
posterior nerve roots and ganglia may be affected, resulting in Joss of 
deep tendon reflexes and pain in the distribution of the nerve root. 
The cause of tabes dorsalis is unknown. Spirochetes are not present in 
the dorsal column or in the posterior nerve roots. 

ii. Argyll Robertson pupil—a pupil that “accommodates but does not 
react." In other words, the pupil constricts when the eyes are focused 
on a close object (accommodates) but does not constrict when light is 
flashed in the eye (nonreactive). 

iii. “Lightening” pains—sudden severe pains, often in the extremities, of 
unclear etiology (perhaps caused by posterior nerve root irritation). 

iv. Mental status changes—psychosis, dementia, confusion, etc. 

v. General paresis—a syphilitic syndrome characterized by mental 
status changes, paralysis, and aphasia. 

vi. Other—meningitis, encephalitis, stroke. 


> 


> 
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c. Cardiovascular syphilis—which may include 
i. Syphilitic aortitis—spirochetes occlude the vasa vasorum of the aorta 
(obliterative endarteritis), causing necrosis and inflammation of the 
aorta. It usually occurs in the ascending aorta. Radiographic evidence 
of this process may be seen as linear calcifications in the wall of the 
ascending aorta. 

i. Aortic valve insufficiency—aortitis may cause dilation of the 
ascending aorta, which moves the valve cusps apart, resulting in 
aortic valve insufficiency. 

iii. Aortic aneurysm—aortitis may cause progressive aortic dilation, 
ultimately leading to aortic aneurysm. 

Treatment of Adults 

1, Primary syphilis 
a. No penicillin allergy (pregnant or not)—benzathine penicillin G 2.4 
million units IM single dose. 
b. Penicillin allergy 
i. Not pregnant—doxycycline 100 mg po BID x 14 days or tetracycline 
500 mg po QID x 14 days. 
ii. Pregnant—desensitize to penicillin then treat with penicillin. 
2. Secondary syphilis—treat the same as primary syphilis. 
3. Early latent syphilis—treat the same as primary syphilis. 
4. Late latent syphilis or latent syphilis of unknown duration 
a, No penicillin allergy (pregnant or not)—benzathine penicillin G 2.4 
million units IM q week x 3 weeks. 
b. Penicillin allergy 
i. Not pregnant—doxycycline 100 mg po BID x 28 days or tetracycline 
500 mg po QID x 28 days. 
ii. Pregnant—desensitize to penicillin then treat with penicillin. 
5. Tertiary syphilis without neurosyphilis 
a. No penicillin allergy (pregnant or not)—benzathine penicillin G 2.4 
million units IM q week x 3 weeks. 
b. Penicillin allergy—these patients should be referred to an infectious 
disease specialist. 
6. Neurosyphilis 
a. No penicillin allergy (pregnant or not)—the recommended regimen is 
aqueous crystalline penicillin G 18-24 million IV per day x 10-14 
(administered as 3-4 million units IV q 4 hours or as a continuous IV 
infusion). An alternative regimen is 10-14 days of both procaine 
penicillin 2.4 million units IM q day and probenecid 500 mg po QID. 
b. Penicillin allergy—limited data suggests that ceftriaxone 2 gram IM or 
IV q day x 10-14 days may be effective, but some patients with 
penicillin allergy will also be allergic to cephalosporins (cross 
reactivity). If concern exists regarding the safety of ceftriaxone, then 
desensitize to penicillin then treat with penicillin. 

. Jarisch-Herxheimer reaction—begins a few hours after antibiotics are 
started and resolves within 12-24 hours. Patients may have low grade 
fever, muscle aches, headache, malaise, and exacerbation of skin lesions. 
This reaction is probably an inflammatory response triggered by the rapid 
lysis of spirochetes. This reaction is usually not dangerous (although it 
may induce premature labor or fetal distress during pregnancy). There is 
no way to prevent this reaction. It is often treated with antipyretics. 

. For treatment of syphilis in patients who are neonatal, pediatric, pregnant, 
infected with HIV, or who do not respond to treatment, see the complete 
CDC recommendations. 


Е 


~ 
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Follow Up 
1. Criteria for treatment failure and for cure have not been established. 
2. Primary and secondary syphilis 

a. Follow up with both clinical and non-treponemal serologic evaluation at 
6 and 12 months after treatment. 

b. Treatment failure is probably present when non-treponemal serologic 
titers do not decrease 4 fold within 6-12 months after therapy or when 
symptoms and signs of syphilis persist. These patients should undergo 
HIV testing if it was not done already. 

3. For follow up of latent, tertiary (with or without neurosyphilis), neonatal, 
and pediatric syphilis, see the complete CDC recommendations. 


Sex Partners 
1. Transmission of syphilis does not occur when lesions are absent. However, 
anybody exposed sexually to a person with syphilis should be evaluated 

(both clinically and serologically). Presumptive treatment for these 

partners may be indicated (see below). 

2. Patients with primary, secondary, and early latent syphilis 

a. Treat all sex partners who have had sexual contact with the patient 
within 90 days from the patient's diagnosis (even if the partner is 
seronegative). 

b. Treat all sex partners who had sexual contact with the patient > 90 days 
from the patient's diagnosis if the partner's serologic test is not available 
immediately or the partner's compliance with follow up is uncertain. 

3. Patients with latent or tertiary syphilis—long-term sex partners of these 
patients should be evaluated and treated if syphilis is suspected. 


Chancroid 


General Information 
1. Cause—Haemophilus ducreyi (a gram negative organism). 
2. Infection usually occurs by sexual contact. 
3. Incubation period = 2-14 days. 
Diagnosis 
1. Definitive diagnostic test—culture from the ulcer exudate. Culture is 
approximately 80% sensitive, but the culture media is not widely available. 
2. Polymerase chain reaction (PCR) testing on the ulcer exudate may be 
available in some laboratories. 
3. A presumptive diagnosis may be made if all of the following criteria exist. 
a. Painful genital ulcer or ulcers. 
b. The clinical presentation, appearance of the ulcers, and, if present, 
regional adenopathy are typical for chancroid 
c. Herpes simplex virus (HSV) is absent—testing on the ulcer exudate is 
negative for HSV. 
d. Syphilis is absent—a serologic test for syphilis is negative at least 7 days 
after onset of the ulcers or the ulcer exudate shows no spirochetes. 
4. Patient with chancroid should also be tested for HIV. 


Clinical Manifestations 
1. A cutaneous lesion that progresses from a papule to a painful ulcer with 
undermined ragged edges, often covered with grey purulent exudate. 
2. Tender regional lymphadenopathy may be present. The combination of a 
painful genital ulcer and tender suppurative inguinal adenopathy suggests 
a diagnosis of chancroid. 
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Treatment 
1. Recommended regimens for non-pregnant adults 
a. Azithromycin 1 g PO single dose, or 
b. Ceftriaxone 250 mg IM single dose, or 
c. Ciprofloxacin 500 mg PO BID x 3 days, or 
d. Erythromycin base 500 mg PO TID x 7 days 
2. Regimens for pregnant females include 
a. Ceftriaxone 250 mg IM single dose, or 
b. Erythromycin base 500 mg PO QID x 7 days. 


Follow Up 

1. Re-examine the patient 3-7 days after therapy is initiated. Symptoms 
usually improve in 3 days and ulcers begin healing in 7 days. Larger 
lesions may take several weeks to heal completely. Men with HIV and 
uncircumcised men may heal more slowly. 

2. If no improvement is seen in 3-7 days, possible reasons include 
a. Noncompliance with therapy. 
b. The chancroid strain is resistant to the antibiotic that was administered. 
c. Incorrect diagnosis. 
d. Simultaneous infection with another STD (such as HIV). 


Sex Partners 
Examine and treat all sex partners who have had sexual contact with the 
patient within 10 days from the onset of the patient's symptoms. 


Scabies 
General Information 

1. Cause—Sarcoptes scabiei (a parasitic mite). 

2. Infection occurs by contact with infested people, clothes, or bedding. 

3. The female mite burrows into the skin to lay eggs, leaving an indistinct 
tract along the skin. New mites hatch in 4-5 weeks. Scabies can occur 
anywhere, but commonly infect the hands, feet, axilla, groin, and penis. 

4. Scabies rarely survive more than 24 hours without a host. 

Diagnosis 

Definitive diagnostic test—identification of mites on scrapings of the 

affected area (this usually requires magnification). 
Clinical Manifestations 

1. Pruritus, especially at night or when the infested individual is warm. 
Pruritus is caused by an allergic reaction to the mites. 

2. An erythematous nodule, excoriation from itching, and bacterial 
superinfection may be present. 

3. With the first infection, it may take up to 3 months for pruritus and rash to 
develop because it can take this long for sensitization. With subsequent 
infections, sensitization has already occurred, and pruritus often develops 
within hours. 

Treatment 

1. Recommended regimen for nonpregnant adults 

a. Permethrin cream (5%) applied topically from the neck down, then wash 
off 8-14 hours later, or 
b. Ivermectin 200 ug/kg orally single dose, which is repeated in 2 weeks. 

2. Alternative regimens for nonpregnant adults—Lindane 1% lotion 1 oz. or 
Lindane 1% cream 30 g applied topically in a thin layer from the neck 
down, then wash off 8 hours later. Do not use lindane in children « 2 years 


704 POCKET GUIDE TO UROLOGY Jeff Wieder, MD 


old, pregnancy, lactating women, when extensive dermatitis is present, or 
after taking a bath or shower (it has caused seizures in this setting). 

. Bedding, clothes, and towels should not be shared. They should be 
laundered with hot water or isolated from body contact for at least 72 
hours. Avoid sharing of brushes and combs and wash them in hot water. 
Fumigation is not necessary. 

5. Pruritus and rash may persist for 2 weeks after adequate treatment of 
scabies. Topical medications can be used to reduce pruritus. 

6. For treatment of children, persistent infections, persistent symptoms, or 
pregnancy, see the complete CDC guidelines. 

Follow Up 

Consider following the patient until symptoms have resolved. If symptoms 
persist > 2 weeks after treatment, reevaluate the patient. If infection persists, 
consider treating with a different regimen. 


~ 


Sex Partners & Close Contacts 
Examine all sex partners and household members who have had contact with 
the patient within 30 days from the onset of the patient's symptoms. Treat 
contacts that are found to be infested. Patients should avoid sexual contact 
until treatment is completed and medical evaluation reveals cure. 


Pubic Lice (Crabs) 
General Information 

1. Cause—Pediculosis Pubis (a wingless insect). 

2. Infection occurs by contact with infested people, clothes, or bedding. 

3. Lice look like small crabs. They attach to a hair shaft close to the skin and 
feed on the hosts blood. Lice lay eggs (called nits) on the hair shaft, which 
hatch in 7-10 days. Lice rarely survive more than 24 hours without a host. 

Diagnosis 

Definitive diagnostic test identification of lice or nits on the hair shaft 

(usually visible to the naked eye). 
Clinical Manifestations 

1. Pruritus—especially at night or when the infested individual is warm. 
Pruritus usually begins 1-2 weeks after the infection. 

2. Erythematous rash, excoriation from itching, and bacterial superinfection 
may be present. 

Treatment 

1. Recommended regimen for pregnant or nonpregnant adults 

a. Permethrin cream (196) applied topically to affected areas, then washed 
off 10 minutes later, or 

b. Pyrethrins with piperonyl butoxide applied to the affected area, then 
washed off 10 minutes later. 

2. Alternative regimen for nonpregnant adults 
a. Malathion 0.5% lotion applied to the affected area and then washed off 

8-12 hours later, or 
b. Ivermectin 250 ug/kg orally single dose, which is repeated in 2 weeks. 

3. Do not apply the topical regimens to the eyes or eyelashes. 

4. A fine toothed comb can be used to comb out the nits. 

5. Bedding, clothes, and towels should not be shared. They should be 
laundered with hot water or isolated from body contact for at least 72 
hours. Avoid sharing of brushes and combs and wash them in hot water. 
Fumigation is not necessary. 

6. For treatment of children, eyelash involvement, persistent infections, 
persistent symptoms, or pregnancy, see the complete CDC guidelines. 
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Follow Up 
If symptoms persist 1 week after treatment, reevaluate the patient. If infection 
persists, consider treating with a different regimen. 
Sex Partners & Close Contacts 
Treat all sex partners who have had contact with the patient within 30 days 
from the onset of the patient's symptoms. Examine household members 
who have had contact with the patient within 30 days and treat contacts 
that are found to be infested. Patients should avoid sexual contact until 
treatment is completed and medical evaluation reveals cure. 


Human Immunodeficiency Virus (HIV) 


1. Cause—HIV-1 and HIV-2 (retroviruses containing 2 strands of RNA). 
Most cases of HIV in the U.S. are caused by HIV-1. 

2. Urologic manifestations of HIV include 
a. Higher risk of renal cancer, germ cell cancer of the testicle, and 

lymphoma of the testicle. 

b. Neurologic bladder dysfunction (usually urine retention). 

c. Hypogonadism—often treated with testosterone. 

d. Protease inhibitors can cause urinary calculi (see page 390). 

3. Diagnosis—the initial test is an HIV-1/HIV-2 Ag/Ab IA (a combined 
antigen/antibody immunoassay that detects HIV-1 antibodies, HIV-2 
antibodies, and the HIV-1 p24 antigen). This test may produce a false 
negative result if HIV exposure was within the prior 45 days. If the 
antigen/antibody test is nonreactive and exposure occurred within the 
preceding 45 days, then further testing should be done using one of the 
following options: 

a. Repeat the antigen/antibody test at least 45 days after exposure. If this 
repeat test is nonreactive, then additional testing is unnecessary for the 
specific exposure in question. 

b. Perform an HIV-1 RNA test—this test can detect HIV approximately 5 
days sooner than the antibody/antigen test. The HIV-1 RNA test turns 
positive an average of 13 days after exposure; however, false negative 
results can occur as long as 35 days after exposure. Thus, if the HIV-1 
RNA test is negative, the antigen/antibody test should still be repeated at 
least 45 days after exposure. 

4. Male circumcision reduces the incidence of HIV infection. 


Hepatitis B 
1. Cause—hepatitis B virus (HBV), a double-stranded DNA virus. 
2. There are no known urologic manifestations of hepatitis B. Hepatitis B can 
cause chronic liver infection, which may lead to cirrhosis and liver cancer. 
3. Hepatitis B is prevented by vaccination. 
4. Which tests do I order?—the initial tests include HBsAg, Anti-Hbc IgM, 
Anti-HBs, and liver function tests. 
a. HBV surface antigen (HBsAg)— present in acute and chronic infection. 
During acute infection, it may be present for a few days to 2-3 months. 
b. Antibody to HBsAg (Anti-HBs, HBsAb)—present after vaccination or 
after previous infection. It becomes positive 5-6 months after infection. 
c. Antibody to HBV core antigen (Anti-HBc, HBcAb)—Anti-HBc IgM is 
present for 2-12 months after the acute infection. 
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Hepatitis A 

. Cause—hepatitis A virus, a single-stranded RNA virus. 

2. Hepatitis A resolves in a few months and does not cause chronic infection 
or long term liver dysfunction. 

. Hepatitis A can be transmitted sexually from oral and anal contact (fecal 
oral route). 


4. Hepatitis A is prevented by vaccination. 


— 


Ww 
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GAS FORMING INFECTIONS 


Causes of Gas in the Genitourinary System 
1. Recent invasion into the urinary tract (endoscopic, open, or percutaneous) 

a. Bladder—catheterization, cystoscopy, incision into bladder. 

b. Renal pelvis or ureter—ureteroscopy, retrograde pyelogram, 
nephrostomy tube placement, nephrostogram, incision into upper tract. 

2. Fistula from the urinary system to the bowel, vagina, skin, or lung. 

3. Urinary diversion—patients with a conduit or ureterosigmoidostomy may 
have reflux of gas into the collecting system. 

4. Trauma—gas may be introduced by a penetrating wound. 

5. Infarction of renal tumor—may cause gas in the kidney (see page 711). 
a. Spontaneous infarction of renal tumor 
b. Iatrogenic infarction of renal tumor (embolization) 

6. Infection with gas forming organisms 

a. Gas is formed by fermentation, which metabolizes sugars into carbon 
dioxide and hydrogen. Uncontrolled diabetes mellitus provides abundant 
glucose substrate for this pathway. 

b. The most common organism causing gas in the urine is E. coli. Other 
organisms that can produce gas include Klebsiella, Proteus, 
Enterococcus, Clostridium perfringens, and Candida albicans. 

7. Gas in the scrotum may be identified on imaging when bowel herniates 
into the scrotal sac. 


Fournier's Gangrene 


General Information 
. Fournier's gangrene is a necrotizing fasciitis of the male genitalia and 
perineum that involves mainly subcutaneous tissues. 
2. Mortality varies, but probably approaches 30%. 
3. Fournier's gangrene may be rapidly progressive (sometimes you can see 
the infection advancing over the course of minutes). 
4. The most common sources of infection are the lower genitourinary tract, 
colon, rectum, or cutaneous infections of the genitals, perineum, or anus. 
5. Risk factors for developing Fournier's gangrene 
a. Diabetes mellitus 
b. Alcohol abuse 
c. Other immunocompromised states including HIV and cancer. 
d. Recent urethral, genital, or perineal surgery. 
6. The infection often spreads along the dartos fascia, Colles’ fascia, and 
Scarpa's fascia because these layers are contiguous. It can spread along 
other fascial planes including Buck's fascia. It rarely involves deep fascial 
planes and muscle. The glans penis, testicles, and spermatic cord are 
usually not affected by the infection because they have a different blood 
supply than the skin and subcutaneous tissue. 
Fournier's gangrene rarely forms abscesses or other purulent collections. 
Most cases are caused by a polymicrobial infection; however, E. coli is 
usually the most commonly cultured organism. Other commonly cultured 
organisms include enterococcus, staphylococcus, streptococcus, 
Bacteroides fragilis, and Pseudomonas aeruginosa. Aerobes and anaerobes 
may be present. 
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Presentation 

. The most prominent sign of Fournier's gangrene is painful swelling and 
induration of the penis, scrotum, or perineum. Pain is often more severe 
than would be expected by the clinical findings. 

2. Erythema, eschar, necrosis, ecchymosis, crepitus, or cutaneous anesthesia 
may be present on the genitals, perineum, anus, or anterior abdominal wall. 
Edema and induration tends to extend beyond the area of erythema. 

3. Foul odor may arise from the infected tissue. 

4. Fever may be absent in patients with significant immunocompromise. 

5. Imaging may show gas in the subcutaneous tissues. 

6. The diagnosis of Fournier s gangrene is based on clinical suspicion. 


= 


Treatment 
1. Broad spectrum empiric IV antibiotics to cover gram negative, gram 
positive, aerobic, and anaerobic bacteria. Example empirical regimens: 
a. Vancomycin and piperacillin-tazobactam. 
b. Vancomycin and a carbapenem. 
c. Vancomycin, ceftriaxone, and metronidazole. 
2. Immediate aggressive surgical debridement 
a. Debride all necrotic, ischemic, and infected tissue (debride all tissue that 
does not bleed). Removal of threatened tissue is controversial. Try to 
preserve the thigh tissue so that a subcutaneous pocket for the testicles 
can be made if necessary. A suprapubic tube should be placed when 
there is urethral stricture, urinary extravasation, or involvement of the 
penis or urethra (cystoscopy can be performed intraoperatively). If 
anorectal or colonic involvement is suspected, perform proctoscopy 
under anesthesia prior to debridement. If there is rectal or colonic 
involvement, a diverting colostomy may be indicated. Place 
subcutaneous drains at the periphery of the debrided areas to prevent 
fluid accumulation. Irrigate the wound copiously. 
b. Send at least 1 cubic centimeter of tissue for quantitative tissue culture 
and sensitivity for aerobes and anaerobes. 
Most patients should return to the operating room 24-36 hours after the 
initial debridement to determine if additional debridement is needed. 
Thereafter, return trips to the operating room (e.g. every 24 hours) are 
performed until there is no further need for debridement. 
. Post-operative management 
a. Wet to dry dressings using normal saline or Dakin’s solution should be 
applied three times a day. If the patient’s condition permits, daily 
whirlpool therapy may be instituted to assist in mechanical debridement. 
Hyperbaric oxygen therapy may be of benefit (see pages 383). 
b. Strict control of diabetes and adequate nutrition are essential to wound 
healing. 
c. Aggressive hydration is often required because weeping from the wound 
can cause significant fluid loss. 
d. Adjust antibiotics based on culture. 
e. Skin grafts or flaps may be necessary to cover bare areas after the 
infection has been treated. 
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Emphysematous Prostatitis 
1. This condition is rare and usually arises from either prostate abscess or 
Fournier’s gangrene. Mortality rate is approximately 25%. 
2. Klebsiella pneumoniae is the most common causative organism. 
3. Emphysematous prostatic abscess—see Prostate Abscess, page 679. 
4. Fournier’s gangrene extension into prostate—see page 708. 
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Emphysematous Cystitis 

. Emphysematous cystitis is infection of the bladder characterized by gas in 

the bladder wall (gas only in the bladder lumen is not emphysematous 

cystitis). In severe cases, the infection and gas can spread to surrounding 
tissue or to the upper urinary tracts. 

It usually occurs in diabetics or immunocompromised patients. 

Presentation varies from relatively asymptomatic to severely ill. 

Symptoms may include lower abdominal pain, hematuria, fever, and 

voiding symptoms. Patients usually have pyuria and bacteriuria. 

Imaging studies reveal gas in the bladder wall. 

. Evaluation includes urine culture and sensitivity, blood cultures, and CT 
scan of the abdomen and pelvis (to check for spread outside the bladder 
and spread to the upper tracts). 

. E. Coli is the most common causative organism. 

. Most patients have a mild to moderate form of the disease. In these 
patients, treatment includes intravenous broad spectrum antibiotics, 
control of diabetes, bladder drainage with a catheter, and hydration. 
Surgical debridement or cystectomy may be required in patients who do 
not respond adequately to conservative measures. 
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Emphysematous Pyelitis 

. Emphysematous pyelitis is characterized by gas only in the collecting 
system (no gas in the renal parenchyma or in the perinephric space). 

2. Patients usually present with signs and symptoms of acute pyelonephritis; 

however, they tend to be more ill than patients with acute pyelonephritis 

and less ill than patients with emphysematous pyelonephritis. 

Diabetes mellitus is present in 50% of cases. 

E. coli is the most common causative organism. 

CT is the most accurate study to diagnose emphysematous pyelitis. On CT, 

gas and gas-fluid levels are present in the collecting system. On sonogram, 

gas in the calyces and renal pelvis appears as highly echogenic regions 
with posterior acoustic shadowing that may be mistaken for calculi. 

. Most patients respond to conservative therapy. When ureteral obstruction 
is absent, intravenous antibiotics are the treatment of choice. If obstruction 
is present, treat with intravenous antibiotics and place a ureteral stent or 
nephrostomy tube (nephrostomy tube is preferred in moderately or 
severely ill patients). 

. When placing a percutaneous drain into an infected collecting system, a 
subcostal puncture is preferred because it prevents violation of the pleura 
and spread of the infection into the pleural space (empyema). 

. Emphysematous pyelonephritis has a much worse prognosis and a higher 
mortality rate than emphysematous pyelitis. 


— 


> vay 


~ 


oo 


Renal Abscess Containing Gas 

1. A renal abscess is a focal collection that may contain pus and/or gas, 
whereas emphysematous pyelonephritis is a diffuse infection with gas in 
the renal parenchyma (usually without abscess formation). 

2. Renal abscess containing gas may be a less serious condition than 
emphysematous pyelonephritis. Satisfactory outcomes have been achieved 
with antibiotic therapy alone; however, gas filled abscesses should 
probably be treated with antibiotics and percutaneous drainage (see Renal 
Abscess, page 653). 
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Emphysematous Pyelonephritis 


General Information 

1. Emphysematous pyelonephritis is a severe, diffuse acute pyelonephritis 
that is characterized by gas in the renal parenchyma. Occasionally, 
infection and gas may extend into the collecting system, perinephric tissue, 
or paranephric tissue. 

2. E. coli is the most common causative organism. 

3. Ifthe diagnosis is not made promptly, it may progress rapidly to sepsis and 
renal failure. Mortality ranges from 20-80%. 

4. Diabetics presenting with pyelonephritis should undergo renal imaging to 
check for emphysematous pyelonephritis and urinary obstruction. 


Presentation 
1. Most cases (9096) occur in middle age or elderly diabetics. Non-diabetics 
often have urinary obstruction. 
2. Presenting symptoms are similar to pyelonephritis: flank pain, fever, and 
chills. Patients are often extremely ill with lethargy, confusion, and shock. 
Costovertebral angle tenderness is usually present. A flank mass is 
occasionally be palpable. 
3. Urinalysis usually shows pyuria and bacteriuria. Urine culture usually 
reveals E. coli. Klebsiella, Proteus, Pseudomonas, and Candida may also 
be isolated, but Clostridium is rarely found. Urine culture may be negative 
in up to 25% of cases. 
4. Emphysematous pyelonephritis is usually unilateral. 
5. Imaging 
a. CT scan is the imaging study of choice. CT shows gas in the renal 
parenchyma. Gas may also be present in the perinephric space and in the 
collecting system. 

b. On ultrasound, the renal parenchyma shows highly echogenic regions 
with posterior acoustic shadowing. Extensive perinephric gas may 
completely obscure visualization of the kidney. 


Treatment 

1. Start broad spectrum parenteral antibiotics immediately. 

2. Control blood glucose. 

3. Emphysematous pyelonephritis is usually managed by nephrectomy. 
Conservative management without nephrectomy appears to have a higher 
mortality and it often fails to salvage the function of the affected kidney. 

4. In stable patients with either limited emphysematous pyelonephritis or gas 
in a focal renal abscess, conservative management may be attempted. 

a. Relieve urinary obstruction when present (stent or nephrostomy tube). 

b. Percutaneous drainage of fluid and gas collections that are large enough 
to drain. 

c. If the patient does not improve promptly, nephrectomy is indicated. 


Renal Gas After Infarction & Post-infarction Syndrome 


Renal Gas After Infarction 
1. Gas in the kidney can arise after spontaneous or therapeutic infarction of 
the kidney and is generally considered a self-limiting process. 
2. The gas appears within a few days after infarction and can last as long as 6 
months. 
3. The cause of gas formation may be anaerobic metabolism and formation of 
carbon dioxide gas. 
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Post Infarction Syndrome 
1. Post-infarction syndrome occurs in 9096 of patients undergoing therapeutic 
renal embolization and may include 
a. Flank pain—usually beginning 30-60 minutes after infarction and often 
lasting 24-48 hours. 
b. Leukocytosis—often with elevated neutrophils (left shift). 
c. Fever—may be as high as 104? F (40? C) and last 3-4 days. 
d. Nausea and vomiting 
e. Ileus 
2. Post-infarction syndrome and acute bacterial pyelonephritis present with 
similar signs and symptoms (e.g. fever, leukocytosis, and flank pain). 

. When infarction-related renal gas occurs with post-infarction syndrome, 
the patient may appear to have emphysematous pyelonephritis. 
Post-infarction syndrome should be managed conservatively, whereas 
emphysematous pyelonephritis is usually managed by nephrectomy. 
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FUNGAL INFECTIONS 


General Information 


1. Yeasts are unicellular fungi. When budding, yeasts may Yeast 
remain connected to each other, forming a multicellular е 
string of cells called a pseudohypha. Budding Yeast 

2. Candida is classified as a yeast. Candida albicans is the е? 8 
most common cause of fungal infections in humans. Pééudolyphà 
Candida albicans rarely causes emphysematous 
infections (see Gas Forming Infections, page 708). =>. 


3. Risk factors for developing a fungal infection 
a. Recent antibiotic use (particularly broad spectrum antibiotics) 
b. Neutropenia 
c. Immunosuppression (e.g. diabetes, steroid use, chemotherapy) 
d. Indwelling urinary foreign body (e.g. catheter, ureter stent, etc.). 
4. Azoles are a class of antifungal drugs that include fluconazole, 
itraconazole, miconazole, clotrimazole, ketoconazole, etc. 
5. Fluconazole is the only azole that excretes enough active drug in the urine 
to eradicate urinary fungal infections. 
6. The following antifungal drugs do not achieve a therapeutic concentration 
in the urine; thus, they are not used to treat urinary tract infections. 
a. Azoles other than fluconazole. 
b. Lipid formulations of amphotericin B (however, non-lipid formulations 
do achieve urinary levels that are sufficient to treat urinary infection). 
c. Echinocandins (such as caspofungin, anidulafungin, and micafungin). 
7. Resistance patterns 
a. Azoles are less effective against Candida glabrata and Candida krusei. 
b. Candida glabrata—since it is resistant to azoles, it is usually treated with 
flucytosine or amphotericin. 
c. Candida krusei—since it is resistant to azoles and flucytosine, it is 
treated with amphotericin. 
Asymptomatic Funguria 
1. Treatment of asymptomatic funguria with antifungal medication is not 
recommended unless the patient has a high risk of dissemination, such as 
a. Neutropenic patients 
b. Very low birth weight infants (« 1500 grams) 
c. Patients undergoing certain types of urologic manipulation (see below). 
. Prophylaxis for asymptomatic funguria is recommended before urologic 
procedures that pose a significant risk of fungemia, including incision into 
the urinary tract (e.g. radical prostatectomy), endoscopy (e.g. cystoscopy, 
cystolithotripsy), procedures that disrupt the urothelium (e.g. transurethral 
resection or ablation), or procedures that use high pressure irrigation (e.g. 
ureteroscopy, retrograde pyelogram, percutaneous nephrolithotripsy). 
a. For treatment of asymptomatic funguria before a urologic procedure, 
administer one of the following regimens. 
i Fluconazole 6 mg/kg/dose (maximum dose 400 mg) po q day, or 
ii. Amphotericin B deoxycholate 0.3-0.6 mg/kg/dose IV q day 
b. The AUA recommends administering a single dose of preoperative 
antifungal prophylaxis in non-neutropenic patients, whereas the ISDA 
recommends starting the antifungal medication several days before the 
procedure and continuing until several days after the procedure. 
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3. For patients with asymptomatic funguria undergoing routine placement or 
exchange of a urinary catheter, ureter stent, or nephrostomy tube, the AUA 
guideline states that antifungal prophylaxis is unnecessary (although it 
should be considered in patients who are frail, neutropenic, or 
immunosuppressed). 

4. When antifungal treatment is not indicated, treatment includes eliminating 
predisposing factors when possible (e.g. remove an indwelling catheter, 
control of diabetes, etc.). Asymptomatic funguria will often resolve when 
predisposing factors are eliminated. 

. Asymptomatic candiduria rarely leads to candidemia when significant risk 
factors for dissemination are absent. 
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Fungal Infection in the Bladder 


Symptomatic Acute Fungal Cystitis 
1. Symptomatic fungal cystitis should be treated with antifungal medication. 
Also, when possible, eliminate predisposing factors (e.g. remove an 
indwelling catheter, control of diabetes, etc.). If a catheter must be 
indwelling, then change the catheter. 

. Fluconazole is the recommended initial treatment for candida cystitis (see 
dosing below). Fluconazole is the only azole that excretes enough active 
drug in the urine to eradicate urinary fungal infections and is highly 
effective against the most common cause of fungal cystitis (Candida 
albicans). 

. Recommended regimen for fluconazole susceptible organisms— 
fluconazole 3 mg/kg/dose (maximum dose 200 mg) po q day for 14 days. 

4. Recommended regimens for fluconazole resistant Candida glabrata 

a. Amphotericin B deoxycholate 0.3-0.6 mg/kg/dose IV q day for 1-7 days, 


N 


w 


or 
b. Flucytosine 25 mg/kg/dose po QID for 7-10 days. 

. Recommended regimen for Candida krusei—Amphotericin B 
deoxycholate 0.3-0.6 mg/kg/dose IV q day for 1-7 days. 

. Amphotericin bladder irrigation—this option is generally reserved for 
patients with refractory cystitis caused by fluconazole resistant organisms 
(such as Candida glabrata and Candida krusei) or patients who cannot 
tolerate the other regimens. Amphotericin bladder irrigation can be 
administered in combination with systemic antifungal therapy. 

a. Avoid amphotericin bladder irrigation in patients with extravasation 
from the bladder (i.e. bladder perforation) or incompletely healed 
incision into the bladder. 

b. Amphotericin bladder irrigation appears to be as effective as oral 
fluconazole, but the literature is limited. Amphotericin bladder irrigation 
resolves candiduria in 80-90% of cases, but relapses are common. 

c. The optimal dose, duration, and method of administration (continuous 
versus intermittent) are unknown. An example protocol utilizes a 
mixture of 50 mg amphotericin B deoxycholate in 1000 ml sterile water, 
which is infused by continuous bladder irrigation through a 3 way 
catheter at 42 ml per hour for 5-7 days. 

d. Side effects include gross hematuria, pelvic burning, dysuria, bladder 
spasms, and bladder discomfort. 
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Fungus Ball in the Bladder 

1. On plain x-ray, the fungus ball often appears as a rounded mass composed 

of visible layers (i.e. a lamellated mass). 

2. Recommended treatment includes both systemic antifungal medication 
and removal of the fungus ball (surgical or endoscopic removal). In 
neonates, some studies have documented resolution of a fungus ball with 
antifungal medication alone. 

. The recommended antifungal regimens are the same as those listed for 

acute fungal cystitis (see above). 

Amphotericin bladder irrigations may be a useful adjunct to systemic 

antifungal therapy (see above). 

. Antifungal medication is continued until symptoms have resolved and 
urine culture shows no fungal growth. 
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Upper Urinary Tract Fungal Infection 


Fungal Pyelonephritis 
1. This section refers only to patients with a non-disseminated infection (i.e. 
fungemia is absent). If fungemia is present or suspected, please see the 
complete IDSA guideline. 
2. Treatment 

a. Relieve urinary tract obstruction. 

b. When possible, eliminate predisposing factors (e.g. remove an 
indwelling catheter/stent/nephrostomy tube, control of diabetes, etc.). If 
a catheter, stent, or nephrostomy tube must be indwelling, then replace it 
with a new one. 

c. Recommended regimen for fluconazole susceptible organisms— 
fluconazole 3-6 mg/kg/dose (maximum dose 200-400 mg) po q day for 
14 days. 

d. Recommended regimen for fluconazole resistant Candida glabrata— 
amphotericin B deoxycholate 0.3-0.6 mg/kg/dose IV q day for 1-7 days 
with or without flucytosine 25 mg/kg/dose po QID for up to 14 days 
(although not a preferred regimen, using only flucytosine 25 mg/kg/dose 
po QID for 14 days is an alternative). 

e. Recommended regimen for Candida krusei—amphotericin B 
deoxycholate 0.3-0.6 mg/kg/dose IV q day for 1-7 days. 


Fungus Ball of the Upper Urinary Collecting System 
1. Recommended treatment includes both systemic antifungal medication 
and removal of the fungus ball (surgical or endoscopic removal). In 
neonates, some studies have documented resolution of a fungus balls with 
antifungal medication alone. 
2. The recommended antifungal regimens are the same as those listed for 
fungal pyelonephritis. See page 715. 

. Amphotericin irrigation of the collecting system may be a useful adjunct to 
systemic antifungal therapy—a mixture of 25-50 mg amphotericin B 
deoxycholate in 200-500 ml sterile water is infused though a nephrostomy 
tube by slow continuous drip irrigation. Avoid irrigation in patients with 
extravasation from the urinary system, incompletely healed incision into 
the urinary system, or ipsilateral ureter obstruction. 

4, Antifungal medication is continued until symptoms have resolved and 

urine culture shows no fungal growth. 
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Genitourinary Infection with Fungemia 
Tf fungemia is present or suspected, please see the complete IDSA guideline. 


Genital Fungal Infections 
Fungal (Yeast) Balanitis—see page 663. 
Fungal (Yeast) Vaginitis—see page 660. 
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MALACOPLAKIA & TUBERCULOSIS 


Malacoplakia 


General Information 

1. Malacoplakia means “soft plaque" in greek. 

2. The monocyte lysosome helps fight infection by phagocytosis, killing, and 
degradation of bacteria. Microtubule assembly is essential for proper 
lysosome function. 

3. A current theory suggests that malacoplakia is caused by abnormal 
microtubule assembly. This impairs the function of monocyte lysosomes, 
which leads to inefficient killing and degradation of bacteria. Thus, 
malacoplakia arises from incomplete eradication of a bacterial infection. 

4. Mortality approaches 100% within 6 months of diagnosis when both 
kidneys are involved. 


Presentation and Diagnosis 

1. Malacoplakia is rare. It usually presents at age > 50 years. 

2. Urine culture is positive in 90% of patients. Most patients with 
malacoplakia have chronic genitourinary infections. 

3. Malacoplakia can occur in any part of the genitourinary tract, but it 
usually occurs in the bladder. 

4. Malacoplakia often presents as a solid mass; therefore, it is often treated as 
malignancy (i.e. surgical removal). 

5. Signs and symptoms depend on the organ involved. 

a. Bladder malacoplakia—often presents with irritative voiding symptoms 
and hematuria. Cystoscopy may show a soft yellow or brown plaque. 

b. Renal malacoplakia—often presents with fever, flank pain, or flank 
mass. Imaging usually reveals a solid mass, but it may be cystic if 
necrosis is present. Multifocal or diffuse renal involvement may enlarge 
the kidney and impair renal function. Additional imaging characteristics: 
i. Renal ultrasound—hypoechoic or hyperechoic lesion. 

ii. IVU—mass effect which may displace the calyces. 
iii. CT scan—low attenuation lesion. 
iv. Arteriography—hypovascular lesion with peripheral neovascularity. 
6. Gross appearance—soft yellow or brown plaques. 
7. Histological appearance 
a. Michaelis-Gutmann bodies are pathognomonic 
for malacoplakia. These lesions may range in 
appearance from a dot to a targetoid "owl s eye" 
and may be intracellular or extracellular. The 
exact etiology of these lesions is unclear; 
however, they may represent mineralized 
residual bacterial fragments. 
b. von Hansemann cells—large mononuclear cells with foamy cytoplasm. 
8. Diagnosis requires biopsy (malacoplakia is a pathologic diagnosis). 


Michaelis-Gutmann body| 
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Treatment 
1. Upper tract malacoplakia is often persistent or progressive and is 
associated with significant morbidity and mortality; therefore, it is usually 
treated surgically. Unilateral renal involvement often requires 
nephrectomy, especially if the patient 15 immunocompromised or has 
multifocal lesions. 
2. Lower urinary tract malacoplakia is usually benign and self-limiting. 
Bladder malacoplakia has been treated with transurethral resection and 
medical therapy. 
3. Medical therapy 
a. Long-term antibiotics—fluoroquinolones, rifampin, or trimethoprim- 
sulfamethoxazole are preferred because they retain their antibacterial 
activity inside the lysosome. 

b. Bethanechol—increases cyclic GMP, which enhances microtubule 
assembly and improves lysosome function. 

c. Vitamin C—reduces cyclic AMP, which enhances microtubule assembly 
and improves lysosome function. 

d. Minimize immunosuppression if possible (e.g. stop steroid use, control 
diabetes, avoid malnutrition, etc.). 

4. Gallium scan may be used to determine response to medical therapy 
because uptake of the tracer is reduced after successful treatment. 


Genitourinary Tuberculosis (GU TB) 


General Information 

1. Tuberculosis (TB) is caused by Mycobacterium tuberculosis, an 
intracellular aerobe that multiplies slowly. Since TB is usually contracted 
by inhalation, the most common type of infection is pulmonary TB. 

2. After exposure, the immune response is primarily cellular. This cellular 
response, which causes the characteristic caseating granulomas and the 
purified protein derivative (PPD) skin reaction, can subdue TB for years. 
TB may reactivate or remain dormant. Reactivation is usually precipitated 
by immunosuppression or biological stress (e.g. trauma, illness). 


Presentation 

. Most cases of tuberculosis are confined to the lungs, but 15% of patients 
have extrapulmonary TB. The genitourinary tract is the most common site 
of extrapulmonary TB. 

2. Genitourinary TB can occur in the absence of active pulmonary TB and in 
the absence of a prior diagnosis of TB. 

. Symptoms of urinary TB include flank pain, suprapubic pain, and irritative 
voiding symptoms. Fevers, weight loss, and night sweats are unusual. 
Symptoms of genital TB include infertility, genital pain, and genital 
swelling. 

. The classic finding of genitourinary TB is sterile pyuria (pyuria is present, 
but standard culture shows no bacterial growth). Hematuria may be present 
(usually microscopic). 

. Genital TB 
a. Genital TB typically arises from hematogenous spread. 

b. The most common site of genital TB is the epididymis. TB can cause 
epididymitis and/or orchitis. Chronic scaring can cause induration of the 
epididymis and rounded nodules on the vas deferens (it feels like a 
*string of beads"). TB of the testis, prostate, penis, and urethra are rare. 

c. TB ofthe genitals can cause infertility. 
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6. Renal TB 

The kidneys are the most common site of genitourinary TB. 

Renal TB is caused by hematogenous spread of TB to the kidney. 

Renal TB may cause papillary necrosis and infundibular stenosis. 
Infundibular stenosis can lead to calyceal dilation. If calyceal walls 
calcify, they appear on plain x-ray as calcified “balls” and on CT as fluid 
collections with a calcified shell. A “putty” kidney occurs when the 
dilated calyces fill with putty-like caseous material. 

e. Renal granulomas can erode into the collecting system, releasing 
mycobacteria into the urine (bacilluria). Bacilluria can lead to 
downstream infection of the ureters and lower urinary tract. 

. Ureteral TB 

a. Ureteral TB occurs from mycobacteria flowing down from the kidney. 

b. The most common finding is ureteral stricture with hydronephrosis. The 
distal ureter (ureterovesical junction) is the most common site of 
ureteral strictures caused by TB. 

c. The concomitant presence of infundibular stenosis and ureteral stricture 
is highly suggestive of urinary tuberculosis. 

Bladder TB 

a. Bladder TB occurs from mycobacteria flowing down from the kidney. 

Occasionally, the bladder may exhibit tubercles (nodules of 

inflammatory tissue that contain caseous necrosis). Biopsy of these 

tubercles can rule out malignancy and can support a diagnosis of TB. 
b. The ureteral orifice is the most common part of the bladder that is 
affected by TB. The ureteral orifice appears edematous in the early 
stages of infection. Later, scarring and fibrosis of the bladder leads to a 
gaping “golf hole” ureteral orifice. 
Chronic bladder infection can cause a contracted bladder (called a 
“thimble bladder”). 
Diagnosis 

1. To diagnose urinary TB, obtain at least 3 consecutive early morning urine 
samples (many experts recommend 5 samples) and send them for acid-fast 
bacilli (AFB) smear, mycobacterial culture with sensitivities, and nucleic 
acid amplification tests for TB (NAAT). 

a. The rational for using at least 3 consecutive early morning urine samples 
arises from a study by Teklu & Ostrow (1975) in which 97% of patients 
with urinary TB had at least one positive mycobacterial urine culture 
when three consecutive early morning urinary samples were tested. 

b. Culture—the gold standard for diagnosis of urinary TB is mycobacterial 
culture of the urine. However, these cultures take 6-8 weeks to yield 
results because mycobacteria proliferate slowly. False negative culture 
results are uncommon. Cultures provide a sensitivity profile (a list of the 
mycobacteria's susceptibility to various anti-TB medications). 

c. Smear and NAAT—tesults are issued within days. When mycobacteria 
are present on either AFB smear or NAAT, a presumptive diagnosis of 
TB can be made. However, false negative results are common; thus, a 
negative AFB smear or a negative NAAT does not exclude tuberculosis. 
Also, neither test provides a sensitivity profile. NAAT uses polymerase 
chain reaction (PCR) to amplify and detect mycobacterial DNA. 

2. A positive PPD test supports the diagnosis of tuberculosis, but a negative 
skin test does not exclude tuberculosis. PPD can produce false negative 
results in immunosuppressed patients (such as patients with HIV, steroid 
use, malnutrition, overwhelming infection, malignancy, etc.). 

3. Patients should have an HIV test, renal function tests, complete blood 
count, chest x-ray, and mycobacterial cultures of the blood and sputum. 
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Initial Treatment 
1. The initial treatment for genitourinary TB is 6 months of anti-tuberculosis 
medications. The following regimen is recommended by the 

CDC/IDSA/ATS guidelines, unless there is a contraindication or if the 

organisms are known or suspected to be resistant to these agents. See the 

complete guidelines for details. 

a. First 2 months: isoniazid (INH), rifampin, pyrazinamide, and 
ethambutol (ethambutol may be stopped if the culture shows a TB strain 
that is sensitive to the other medications). 

b. Next 4 months: INH and rifampin 

. Ureter obstruction 

a. Urinary tuberculosis can cause ureter obstruction by generating ureteral 
edema, ureteral scarring (stricture), or viscus purulent urine that does not 
drain efficiently. When significant ureteral obstruction is present, the 
CDC/IDSA/ATS guideline recommends placement of a ureteral stent or 
a nephrostomy tube. 

b. When minimal partial obstruction of the ureter is present, the patient 
may be monitored during anti-TB therapy to see if the obstruction 
resolves; however, this option should probably be utilized when all of 
the following criteria are present: normal renal function, two functioning 
kidneys, the patient is not significantly ill, and the ureter obstruction is 
likely to be caused by edema from TB. 

c. In some cases, ureter obstruction will resolve during anti-TB therapy 
(ureter imaging can be done about 6 weeks after starting anti-TB therapy 
to see if the stent and/or nephrostomy are still necessary). Persistent 
obstruction can be treated definitely after eradication of TB. 

d. The CDC/IDSA/ATS guideline does not recommend the use of 
corticosteroids for treating TB induced ureteral obstruction. 
Historically, some clinicians used corticosteroids to reduce ureteral 
edema in the hope that it would resolve distal ureter obstruction. The 
following protocol was often utilized. 

i. Anti-TB therapy was started and the patient was monitored with 
weekly collecting system imaging (urogram or renal scan). 

ii. If the obstruction did not improve within 3 weeks, corticosteroids 
were administered with the anti-TB therapy. 

iii. If the obstruction did not improve within the next 6 weeks, a ureteral 
stent or nephrostomy tube was placed. 
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Surgical Treatment 

1. When elective open or laparoscopic surgery is required for TB treatment, it 
should be performed after at least 6 weeks anti-TB therapy. 

2. Nephrectomy is indicated in the following circumstances. 

a. Non-functioning or poorly functioning kidney causing hypertension, 
chronic flank pain, or persistent infection. 

b. Infected kidneys that do not respond to anti-TB drugs. 

c. Renal malignancy in an infected kidney. 

3. When ureteral strictures persist after anti-TB drugs, definitive treatment 
may be necessary. Management is similar to ureteral strictures arising from 
other causes. 

4. When the bladder is small and contracted, an augmentation cystoplasty 
may be required. 
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SURGICAL PRINCIPLES 


Postoperative Myocardial Infarction 
1. The mortality of postoperative myocardial infarction (MI) is > 50%. 
2. Myocardial ischemia and MI are most common 1-2 days postoperatively. 
3. Prevention of postoperative MI 
a. Preoperative cardiac assessment 
b. Minimize cardiac stress (e.g. control pain adequately, avoid fluid 
overload, avoid hypertension, and avoid hypotension). 


Postoperative Fever 
1. The most common causes of postoperative fever are the “S W’s.” 

a. *Wind"—refers to atelectasis, which usually presents with low grade 
fever, but no other systemic signs (e.g. absence of tachycardia, chills, 
rigors, tachypnea, etc.). Atelectasis is the most common cause of fever 
within 24 hours of surgery. Atelectasis increases the risk of pneumonia. 

b. “Water’—tefers to urinary tract infection (UTI), which is usually caused 
by a urethral catheter. A higher risk of UTI is associated with a longer 
duration of catheterization. Remove the catheter as soon as possible. 

c. “Wound”—surgical site infection (SSI). 

d. *Walk"—this refers to deep venous thrombosis (which is usually 

prevented by walking) or pulmonary embolism. 
. “Wonder Drugs”—some drugs can cause fever (especially sulfonamides 
and beta-lactams). Allergic reactions to drugs can also cause fever. 


г А Typical Time 
ples В 108 of Presentation | Prevention Strategy 
P (# Days Postop) 
P. 


Surgical site infection 
[ Wak | ve | 814 | УТЕрюрһуахв | 
ASAP = as soon as possible; UTI = urinary tract infection; 

VTE = venous thromboembolism; Postop = postoperative 
* Pneumonia usually develops on postoperative day 4 or 5. 

2. Other causes of postoperative fever include phlebitis (at the IV site), 
central line infection, pneumonia (e.g. from atelectasis or aspiration), 
abscess, anastomotic leak, Clostridium difficile colitis, gout, appendicitis, 
cholecystitis, and pancreatitis. 

. Causes of fever intraoperatively or immediately (< 6 hours) postoperative 
a. Malignant hyperthermia—usually associated with succinylcholine or 
inhalational anesthetics such as halothane. 
b. Manipulation of infected focus intraoperatively (e.g. abscess drainage) 
c. Transfusion reaction 
d. Endocrine (e.g. thyroid storm, Addisonian crisis) 
4. Causes of fever within 24 hours of surgery 

a. Atelectasis 

b. Clostridium or Streptococcus wound infections 

c. Aspiration pneumonia (from aspiration during surgery) 

d. Transfusion reaction 

e. Endocrine (e.g. thyroid storm, Addisonian crisis) 
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Surgical Site Infections (SSD 


Incision/Wound Classification 
1. Classification based on the depth of infection 
a. Superficial SSI—involves only the skin and subcutaneous tissue. 
b. Deep SSI—involves fascia, muscle, or other deep soft tissues. 
c. Organ/space SSI—involves organs or spaces (other than the incision) 
that were opened or manipulated during surgery. 
2. Classification based on contamination of incision. 


Classification Description 


Incision is closed primarily, and 

No infection/inflammation in the operative field, and 

No break in sterile technique, and 

Drains (when placed) have a closed system, and 

No transection of the GU, GI, or respiratory tracts. 

No infection in the operative field, and 

No break in sterile technique, and 

Controlled transection of the GU, GI, biliary, or 3-1196 
respiratory tracts without unusual contamination 
(e.g. surgery on appendix, vagina, or oropharynx). 

Non-purulent inflammation present, or 

Major break in sterile technique, or 

Gross spillage from GI tract, or 

Penetrating traumatic wounds < 4 hours old. 


Purulent inflammation present, or 
Dirty-infected | Preoperative perforation of viscera, or > 27% 
Penetrating traumatic wounds > 4 hours old. 


GU = genitourinary; GI = gastrointestinal; * When no antibiotics are administered. 


Clean 
Contaminated 


Contaminated 


Diagnosis of Surgical Site Infection 

1. Surgical site infection (SSI) usually presents 5-13 days postoperatively 
with warmth, redness, swelling/induration, and tenderness at the incision. 
Discharge from the incision, fever, and leukocytosis may also be present. 

2. Send the discharge for gram stain and culture with sensitivity. If discharge 
is absent, swab inside the incision to obtain a sample. 

3. Profuse watery discharge (serous or serosanguinous) is often a sign of 
incision dehiscence. Dehiscence usually occurs on postoperative days 5-7. 

4. Ifa deep or organ/space infection is suspected, imaging (e.g. CT scan) may 
help determine the extent of the infection and to evaluate for abscess. 


Microbiology of Surgical Site Infections 

1, The most common organism causing superficial SSI is Staphylococcus 
aureus. On gram stain, Staphylococcus show gram positive cocci in 
clusters. 

SSI within 24-48 hours postoperatively is usually caused by Clostridium or 

Streptococcus pyogenes. Sometimes SSI caused by these organisms is 

manifested primary by drainage from the incision with deceptively little 

evidence of surrounding cellulitis. On gram stain, Clostridium shows gram 
positive rods, whereas Streptococcus shows gram positive cocci in chains. 

Clostridium tends to produce a red-brown (blood tinged) discharge. 

. When surgery invades the intestinal tract, female genital tract, or urinary 
tract, SSI is more likely to be caused by a mixture of organisms, which 
often includes gram negative organisms. 

. Pseudomonas aeruginosa infections may cause a greenish discharge and a 
“fruity” odor. 
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Treatment of Superficial Surgical Site Infection (Based on IDSA 2014) 

1. The most important therapy for SSI is opening of the incision, draining the 
infected material, debriding necrotic tissue, and continuing dressing 
changes until the wound heals by secondary intention. 

2. If antibiotics are indicated, empirical antibiotics are started while culture 
results are pending. Adjust antibiotics based on the culture results. 


Initial Empirical Treatment of Surgical Site Infection (SSI) 


Surgical Site Infection (SSI) is Suspected: 
presence of fever, unusual drainage from the incision, and/or signs of cellulitis 
around the incision (such as erythema, tenderness, induration, warmth) 


<4 days postoperative 
(especially < 2 days postop) 
Gram stain and culture 


of incision drainage} 


Does Gram stain suggest 


streptococcus or Clostridium? 


Yes 
Open, drain, & debride incision, 
Dressing changes, 
Start penicillin & clindamycin 


Temp < 38.5°C (101.3°F), & 
Serum WBC < 12,000, & 
Heart rate < 100, & 
Erythema < 5 cm from incision, & 
No tissue necrosis 


Start dressing changes. No antibiotics]. 


SSI not on perineum and 
Surgery did not invade GI, urinary, or 


female genital tract 
(usually caused by Staphylococcus) 


Start cefazolin or vancomycin 
(vancomycin is usually restricted to 
patients with beta-lactam allergy or 

patients at risk for MRSA*) 


7 4 days postoperative 


Consider 
other 
sources of 


fever. 
Is SSI still 
suspected? 


Open, drain, & debride incision. 
Culture incision drainage. 


Temp > 38.5°C (101.3°F), ог 
Serum WBC > 12,000, or 
Heart rate > 110, or 
Erythema > 5 cm from incision, or 
Presence of tissue necrosis 


Start antibiotics & dressing changes. 


SSI of perineum or 
Surgery invaded GI, urinary, or 


female genital tract 
(usually caused by a mixture of gram 
positive and gram negative organisms) 


Start one of the following regimens (if 

at risk for MRSA*, add vancomycin): 
* Cephalosporin & metronidazole, ог 
* Levofloxacin & metronidazole, or 
* Carbapenem 


Temp = temperature; GI = gastrointestinal; SSI = surgical site infection 
MRSA = methicillin resistant staphylococcus aureus; WBC = white blood cells 


+ If Gram stain is not promptly available and if purulent drainage is present, then 
treatment should proceed as if a Gram stain showed Streptococcus or Clostridium. 

1 Consider administering antibiotics in immunocompromised patients. 

* Risks for MRSA infection include facilities/communities where MRSA infection 
rates are high, MRSA nasal colonization, previous MRSA infection, etc. Other 
options for treating MRSA include linezolid, daptomycin, telavancin, and 
ceftaroline. 
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Prevention of Surgical Site Infection 
1. Preoperative prevention 

a. Encourage smoking cessation at least 30 days prior to surgery (tobacco 
smoking delays wound healing and may increase the risk of SSI). 

b. For patients who will be undergoing urologic endoscopy or a urologic 
procedure that disrupts the urothelium, screen for and treat 
asymptomatic colonization (bacteriuria or funguria). 

c. When urinary tract infection is present, a therapeutic course of 
antibiotics should be completed before surgery. 

d. Patients should shower or bathe (using soap or antiseptic to clean their 
body) no sooner than the night before the procedure. This 
recommendation is based on limited evidence, but it is considered “good 
practice" by the World Health Organization (WHO). 

. Removing hair before surgery—do not remove hair preoperatively 
unless it will interfere with surgery. If hair removal is needed, remove 
the hair with clippers (preferably electric clippers) immediately before 
surgery. 

i. No hair removal may cause less SSI than hair removal (data 
inconclusive). 

ii. If hair must be removed, clipping results in less SSI than shaving. 

iii. There is no difference in SSI between removing hair the day of 
surgery versus the day before surgery. 

f. Administer prophylactic antibiotics when indicated. 

Intraoperative prevention 

a. Skin preparation for non-mucosal surfaces—use an alcohol based agent, 
preferably chlorhexidine (chlorhexidine is more effective than alcohol 
based povidone/iodine for preventing SSI). Alcohol alone is not 
recommended for skin preparation because it does not have persistent 
antiseptic activity. 

b. Skin preparation for mucosal surfaces—for mucosal surfaces (such as 
those of the female or male genitalia), an aqueous based 
povidone-iodine solution can be used. Alcohol based agents and 
chlorhexidine should not be applied to mucosal surfaces. 

c. Double gloving the surgeon does not reduce the risk of SSI. 

d. Monofilament sutures have a lower rate of SSI than braided sutures. For 
abdominal surgery, using triclosan coated sutures to close the abdominal 
and fascial layer decreases the risk of SSI. 

e. Drains placed through the operative incision increase the risk of SSI. 
Many surgeons recommend placing a drain through a separate incision 
(away from the operative incision) to reduce the risk of SSI. 

f. Closed suction drains (e.g. JP) appear to cause less SSI than open drains 
(e.g. Penrose). The longer a drain remains in place, the higher the degree 
of bacterial colonization. 

g. For the patient, maintain adequate hydration, oxygenation, and body 
temperature (avoid hypothermia). 

h. Maintain sterile technique. 

. Postoperative prevention 

a. After primary closure of an incision, protect the incision with a sterile 
dressing for 24 to 48 hours (epithelialization takes 24-48 hours, so if 
there is no reason to inspect the incision, do not remove the dressing 
within 48 hours of closure). 

b. Do not apply topical antimicrobial agents to the surgical incision (it does 
not reduce SSI). 

c. Wash your hands before and after dressing changes. 

d. Remove drains and catheters as soon as possible. 

4. Perioperative— control diabetes, ideally with glucose < 200 mg/dl. 
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Antibiotic Prophylaxis for Surgery 


Guidelines Summary 


1. 


2: 


~ 
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Antibiotic pronhylaxis for invasive procedures is intended to reduce the 
risk of local and systemic infection. 

Indications—antibiotics are not indicated for “clean” surgical procedures 
(unless a prosthesis is placed). Most urologic and vaginal procedures are 


"clean contaminated" and antibiotic prophylaxis is usually indicated. 


. Choose an antibiotic that is active against the pathogens most likely to 


colonize the operative site and most likely to cause wound infection. 

For patients who undergo urologic endoscopy or a urologic procedure that 

is associated with urothelial disruption, asymptomatic bacteriuria (ASB) 

or asymptomatic funguria increases the risk of post-procedure sepsis. 

Thus, these patients are screened for urinary colonization. When 

colonization is present, treat it preoperatively using the following protocol. 

a. Initial screening can be done with urinalysis or urine culture. If 
urinalysis suggests the presence of organisms, then urine culture and 
sensitivity should be obtained. 

b. When possible, the results of the urine culture and sensitivity should be 
obtained before the procedure. 

c. An antibiotic or antifungal regimen is chosen based on the culture 
results, and a short prophylactic course (1 or more doses) is administered 
immediately before the procedure (for fungal prophylaxis regimens, see 
page 713). 

d. When a catheter is left in place after the procedure, antibiotics or 
antifungals should be continued (duration of therapy was not specified 
by the guidelines). 

Timing of antibiotic prophylaxis 

a. Intravenous route: Most guidelines state that the first dose of 
intravenous antibiotic should be infused within 60 minutes before 
incision. Antibiotics that require slow infusion (e.g. fluoroquinolone or 
vancomycin) should be infused within 120 minutes before incision. 
Administering the antibiotic during anesthesia induction generates 
adequate serum and tissue levels by the time of the incision. There is no 
consensus whether the infusion must be completed before incision. 

b. Oral route: in most cases, oral antibiotic prophylaxis should be 
administered 1-2 hours before the start of the procedure. 

c. The antibiotic dose should be repeated intraoperatively if surgery is still 
in progress 2 half-lives after the first antibiotic dose. This ensures 
adequate drug levels in the tissue until the wound is closed. 

d. Most urologic procedures are relatively short duration and are either 
clean or clean-contaminated; thus one dose of prophylactic antibiotic is 
usually adequate. However, when surgery takes a long time, the 
antibiotics should be repeated at appropriate intervals intraoperatively. 
Continuing antibiotics after incision closure is usually unnecessary 
(even in the presence of a drain). For percutaneous nephrolithotripsy or 
implantation of a prosthetic device, antibiotic prophylaxis may be 
continued after closure, but should be discontinued within 24 hours. 

e. Antibiotic treatment can be continued beyond 24 hours for existing 
infection, a contaminated wound, or a dirty wound (and perhaps if 
preoperative bacteriuria was present). 


6. Recommendations for specific urologic procedures—see page 727-729. 
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Antibiotic Prophylaxis: Presence of Orthopedic Hardware 
1. The presence of orthopedic pins, screws, and plates are not an indication 
for antibiotic prophylaxis before urologic surgery. 
2. For patients undergoing a urologic procedure, the AUA recommends 

antibiotic prophylaxis to prevent prosthetic infection in patients with a 

joint replacement when they meet any of the following criteria: 

a. Prosthetic joint was placed within the last 2 years. 

b. Undergoing a procedure associated with a high risk of bacteremia. 

c. Patients at high risk for postoperative infection, such as frailty, anatomic 
or functional abnormalities of the urinary tract (e.g. hydronephrosis, 
vesicoureteral reflux), immunodeficiency (e.g. steroid use, malnutrition, 
diabetes, HIV), at risk for bacterial colonization of the urinary tract (e.g. 
ureter stent, externalized urinary catheters, colonized stone, bowel in the 
urinary tract), recent history of bacterial prostatitis, pregnancy, smoking, 
recent prolonged hospitalization, or distant co-existing infection. 

3. The recommended adult prophylactic antibiotic regimens include 

a. One oral dose of fluoroquinolone 1-2 hours preoperatively, or 

b. Ampicillin 2 gm IV (or vancomycin 1 gm IV if allergic to ampicillin) 
and gentamicin 1.5 mg/kg 30-60 minutes preoperatively. 

Antibiotic Prophylaxis: Colorectal Surgery 
1. Antibiotic prophylaxis for colorectal surgery usually consists of 
intravenous (IV) antibiotics and oral antibiotics. 
2. Oral antibiotics should be omitted in the presence of bowel obstruction. 
3. Oral antibiotics are given after the mechanical bowel preparation. 
4. An example of an oral antibiotic regimen is “Nichols’ prep.” 

a. Adult—neomycin 1 gram po and erythromycin base 1 gram po at 19 
hours, 18 hours, and 9 hours before surgery (for 8 AM surgery, the doses 
are given at 1 PM, 2 PM, and 11 PM the evening before surgery). 

b. Pediatric—neomycin 20 mg/kg/dose po and erythromycin base 
10 mg/kg/dose po at 19 hours, 18 hours, and 9 hours before surgery. 


Antibiotic Prophylaxis for Colorectal Surgery (ASHP 1999) 
Intravenous Antibiotic Oral AntibioticsT 


cefoxitin 
or neomycin & erythromycin base* 
cefotetan or 
or neomycin & metronidazole 
cefazolin & metronidazole 


clindamycin & ciprofloxacin 
or 


T Administered no more than 


B clindamycin & gentamicin 18-24 hours before surgery. 
Е оби aztreonam * An example is Nichols’ prep: 
z or neomycin 1 gram po and 

О i ici erythromycin base 1 gram po at 
р | metronidazole &gentamicin | уд hours, 18 hours, and 9 hours 


metronidazole & ciprofloxacin before surgery (adult dose). 


5. Mechanical bowel preparation 
a. Some data shows that omitting mechanical bowel preparation does not 
increase the risk of surgical site infection, anastomotic leakage, or other 
complications. The EAU 2021 guidelines state that preoperative bowel 
preparation is not mandatory. However, the WHO and AUA guidelines 
recommend using both a mechanical bowel preparation and an oral 
antibiotic bowel preparation before colorectal surgery. 
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b. Mechanical bowel preparation is contraindicated in the presence of 
bowel obstruction. 

c. Bowel preparation may include dietary restrictions (e.g. clear liquids), 
cathartics (e.g. polyethylene glycol or sodium phosphate), and enemas. 
Example mechanical bowel preparation: 

i. Adult—the day before surgery, start clear liquids and administer 1 
gallon polyethylene glycol po over 4 hours starting at 8 AM (one 
large glass po every 15 minutes). 

ii. Pediatric—the day before surgery start clear liquids and administer 
polyethylene glycol electrolyte lavage solution orally or by 
nasogastric tube at 25-40 ml/kg/hr until rectal effluent is clear. 

iii. Consider oral anti-nausea medication prior to polyethylene glycol. 


Antibiotic Prophylaxis: Catheter Removal After Urinary Tract Surgery 

1. After urinary tract surgery, antibiotic prophylaxis at the time of catheter 
removal may be warranted (see page 630). 

2. A Cochrane review in 2005 revealed limited evidence that receiving 
antibiotics from postoperative day two until catheter removal reduced the 
rate of bacteriuria; however, it is unclear if this protocol reduces the rate of 
symptomatic UTI and it may increase the risk of resistant organisms. 


Antibiotic Prophylaxis: Other Special Circumstances 

1. For patients colonized with methicillin resistant staphylococcus aureus 
(MRSA), vancomycin should be included for prophylaxis. 

2. The American Heart Association (AHA) no longer recommends antibiotic 
prophylaxis for endocarditis prevention before a genitourinary procedure. 
However, in patients at risk for endocarditis, it is prudent to screen for and 
treat asymptomatic bacteriuria before an elective urinary procedure. 


Venous Thromboembolism (VTE) 


General Information 


1. Venous thromboembolism (VTE) includes Risk Factors for УТЕ 
deep venous thrombosis (DVT) and Age > 40 
pulmonary embolism (PE). Obesity 
2. PE is the most common preventable cause | History of VTE 
of postoperative death. Congestive heart failure 
3. Virchow’s triad—these are the 3 basic risk | Varicose veins 
factors for VTE. Recent fracture of hip or leg 
a. Venous stasis Pregnant or postpartum 
b. Hypercoagulable state Nephrotic syndrome 
c. Intimal injury—injury of the inner Malignancy 
surface (intima) of a blood vessel can Estrogen use | 
induce a blood clot. Tobacco smoking = 
4. Clinical risk factors for VTE—see inset. | Prolonged immobilization 
5. VTE Risk factors specific to urology (especially > 4 days) 
a. Lithotomy position EUN um. rn diratoni 
b. Pelvic surgery , (especially > 2 hours) 
6. A greater number of risk factors increases Linc Boston 
n Pelvic surgery 
the risk of VTE. Inherited hypercoagulable state 
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DVT: Presentation and Diagnosis 
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. Signs and symptoms of РУТ—РУТ is usually asymptomatic. The patient 


may have leg swelling, calf pain, low grade fever, and Homan's sign (with 
the knee flexed 30 degrees, rapid passive ankle dorsiflexion by the 
physician induces pain in the ipsilateral calf). 


. Signs and symptoms of DVT and PE are neither sensitive nor specific for 


diagnosis. Only 2596 of patients with signs and symptoms of DVT will 
actually have a DVT. 


. The mean time of presentation for DVT is 2 weeks postoperatively; 


however, 60% present less than 3 weeks and 40% present more than 3 
weeks postoperatively. Some DVTs present > 30 days after surgery. 
Diagnosis is usually made by Doppler ultrasound of the lower extremity. 


Presentation and Diagnosis 


. Most fatal PEs occur without a previous diagnosis of VTE. 
. PE symptoms—most patients have dyspnea and pleuritic chest pain. Less 


common symptoms include cough, hemoptysis, palpitation, and wheezing. 


. PE signs—include tachypnea, crackles on pulmonary exam, low grade 


fever, and hypoxemia. 


. D-dimer blood test—elevated D-dimer is not specific for VTE. Elevated 


D-dimer in the absence of VTE can occur with recent surgery, sepsis, 
childbirth, and heart attack. If D-dimer is elevated or if there is a high 
probability of VTE despite a normal D-dimer, then further evaluation for 
VTE is recommended. 


. The best test for diagnosing PE is CT angiography (CTA) of the lungs. 


V/Q scan and chest x-ray may be considered when intravenous iodine 
contrast is contraindicated or when CTA is inconclusive. 

Arterial blood gas (ABG) is not useful for diagnosing PE because it is 
normal in up to 20% of cases. However, ABG may help determine if 
supplemental oxygen is needed. When ABG is abnormal, it usually shows 
reduced РаО2 (hypoxemia) and reduced РаСО2. 


. The classic electrocardiogram findings are S wave in lead I, Q wave in 


lead III, and inverted T wave in lead III (more concisely represented by 
Si Ош Lm, where “L” represents an inverted T wave). However, this EKG 
finding is not always present and is not sensitive nor specific for PE. 


Prevention of Postoperative Venous Thromboembolism 


General Information 


=n 


> 


. РЕ is the most common preventable cause of postoperative death. 


2. 


Based оп overwhelming evidence that prophylaxis reduces adverse 
outcomes and is cost effective, the AHRQ ranked "appropriate use of 
prophylaxis to prevent venous thromboembolism in patients at risk" as the 
most important safety practice to optimize patient care. 


. Possible strategies for addressing postoperative VTE 


a. Early diagnosis—not effective. Diagnosis based on signs and symptoms 
is unreliable. Furthermore, death may be the first sign of PE. 

b. Routine screening—not effective. Screening for asymptomatic DVT 
does not prevent clinically significant VTE and is not cost effective. 

c. Prophylaxis—this is the preferred strategy to address postoperative 
DVT and PE. И has been proven to be practical and effective. 

Methods of preventing postoperative VTE 

a. Ambulation and dorsiflexion exercises 

b. Mechanical prophylaxis 

c. Pharmacological prophylaxis 
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Ambulation and Dorsiflexion 
1. Ambulation and dorsiflexion exercises are considered prophylaxis 
strategies, but neither have been well studied. 
2. Early, aggressive, persistent ambulation and dorsiflexion exercises are 
usually recommended as part of any prevention strategy. 


Mechanical Prophylaxis 

1. Mechanical prophylaxis works by compression of the leg veins. 

2. Examples include graduated compression stockings (GCS) and 
intermittent pneumatic compression devices (IPC). 

3. GCS and IPC have been shown to decrease the risk of lower extremity 
DVT, but mechanical prophylaxis strategies have not been shown to 
reduce the risk of PE or death. 

4. Mechanical prophylaxis does not increase the risk of bleeding. 

5. The ASH 2019 guidelines recommend using IPC rather than GCS for 
mechanical prophylaxis. 

6. Mechanical prophylaxis is started before surgery and continued until the 
patient is ambulating sufficiently. 


Graduated Compression Stockings (GCS) 
1. Graduated compression stockings are also called T.E.D. hose 
(ThromboEmbolism Deterrent hose). 
2. GCS have been shown to decrease the risk of lower extremity DVT in low 
risk patients, but not in high risk patients. Graduated compression 
stockings have not been shown to reduce the risk of PE or death. 
3. Proper use 
a. Graduated compression stocking must fit appropriately to be effective. 
Stockings that are too tight or that roll down on the leg can cause a 
tourniquet effect, impair venous flow, and increase the risk of VTE. 
Stockings that are too loose may be ineffective. 

b. Align the toe hole under the toe. 

c. Do not fold or roll the stocking down on the leg. 

d. GCS should be removed for no longer than 30 minutes a day. 

e. GCS should be used until the patient is fully ambulatory. 

f. Contraindications include severe peripheral vascular disease, pulmonary 
edema, severe peripheral neuropathy, local skin conditions (e.g. severe 
dermatitis, recent skin graft), and major leg deformity. 


Intermittent Pneumatic Compression (IPC) Devices 

1. These devices intermittently squeeze the leg, causing the following effects. 

a. Prevents venous stasis—leg compression pumps blood through the veins 
and promotes venous return. 

b. Stimulates local fibrinolytic activity—vascular compression increases 
local fibrinolytic activity, which dissolves microthrombi. 

2. In postoperative patients, IPC reduces the risk of lower extremity DVT by 
50% compared to no prophylaxis. /ntermittent pneumatic compression 
devices have not been shown to reduce the risk of PE or death. 

3. In patients undergoing urologic surgery, thigh length and calf length IPC 
appear to be equally effective for preventing DVT. 

4. The major problem with IPC is poor compliance. IPC must be applied and 
active when the patient is not walking. 

5. Proper use 
a. IPC must fit appropriately to be effective (not too loose, not too tight). 
b. IPC should be used at all times except when the patient is ambulating. 
c. Contraindications include presence of DVT, severe peripheral vascular 

disease, pulmonary edema, or major leg deformity. 
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Pharmacologic Prophylaxis 


1 


1 


1. Options for prophylaxis include low dose unfractionated heparin (LDUH), 
low molecular weight heparin (LMWH), warfarin, and fondaparinux. 

. Anticoagulants that should not be used for VTE prophyiaxis. 

a. Anti-platelet drugs (e.g. aspirin). 

b. Dextran. 

3. Pharmacologic prophylaxis has been shown to reduce the risk of DVT, PE, 

and fatal PE. 

4. Other agents that increase the risk of bleeding should be discontinued prior 
starting pharmacologic prophylaxis (unless they are absolutely necessary). 

. Although some guidelines suggest starting anticoagulation before surgery, 
this may be associated with an unacceptable risk of bleeding. 
Anticoagulation may be started after surgery (ideally within 24 hours) 
when the risk of bleeding is less. Compared to starting anticoagulation 
before surgery, orthopedic data indicates that starting anticoagulation 
within the 24 hours after surgery does not increase the risk of VTE, but it 
does decrease the risk of significant postoperative bleeding. 

. Adult dose for prophylaxis using heparin (CrCl = creatinine clearance; 

SC = subcutaneous) 

a. LDUH: Heparin 5000 units SC q 12 hours for moderate risk of VTE. 

b. LDUH: Heparin 5000 units SC q 8 hours for high/highest risk of VTE. 

c. LMWH: Enoxaparin 40 mg SC q 24 hours for CrCl > 30 ml/min. 

d. LMWH: Enoxaparin 30 mg SC q 24 hours for CrCl < 30 ml/min. 

. In patients at higher risk for VTE, the ACCP 2013 and ASH 2019 guideline 
recommends continuing pharmacologic prophylaxis for approximately 4 
weeks postoperatively because it results in a lower risk of DVT compared 
to prophylaxis for < 2 weeks. 

. To avoid bleeding, anticoagulation should be stopped before insertion, 
removal, or manipulation of a spinal/epidural catheter (e.g. stop 
enoxaparin 24 hours before). Anticoagulation should be resumed no earlier 
than 2 hours after spinal/epidural manipulation. 

. Risks of heparin use 
a. Some studies demonstrate an increased risk of lymphocele, while other 

studies demonstrate no increased risk of lymphocele. 

b. Hematoma in the surgical incision appears to be more likely when using 
pharmacologic prophylaxis. 

c. Major bleeding complications with pharmacologic prophylaxis (e.g. 
gastrointestinal bleeding, retroperitoneal hematoma) are rare. 

d. LDUH and LMWH can induce thrombocytopenia. 

e. Heparin can induce an asymptomatic increase in liver aminotransferases 
(AST and ALT), which are reversible and are rarely associated with 
increases in bilirubin. 

0. During heparin therapy, monitor periodic complete blood count, including 
platelet count. An unexplained decrease in hematocrit or blood pressure 
may indicate active bleeding. If significant thrombocytopenia develops, 
consider stopping heparin. 

. Contraindications to heparin therapy include 
a. Active major bleeding 
b. Significant bleeding risk (e.g. thrombocytopenia, coagulopathy, etc.) 

c. Known hypersensitivity to heparin or pork products. 
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VTE Prophylaxis for Urologic Surgery 


TE 


о 


io 


n 


m 


. The recommendations presented herein may not be appropriate for every 


patient. The clinician should decide on a prophylaxis strategy for each 
patient based on the patient's risks and clinical circumstances. 

Early, aggressive, persistent ambulation and dorsiflexion exercises are 
usually recommended as part of any prevention strategy. 


. Minor, short duration outpatient surgery—this includes most transurethral 


procedures, circumcision, hydrocelectomy, vasectomy, etc. For these 
procedures, pharmacologic prophylaxis is not recommended and, in most 
cases, mechanical prophylaxis is not necessary (the EAU recommends 
against the routine use of both mechanical and pharmacologic prophylaxis, 
and the AUA states, “For the vast majority of transurethral procedures, 
early ambulation is recommended for DVT prophylaxis.") 

Transurethral resection of the prostate (TURP)— several guidelines 
recommend against the use of pharmacologic prophylaxis for TURP. 


. Radical prostatectomy (RP) and pelvic lymph node dissection (PLND)— 


open RP has higher risk of VTE than robotic/laparoscopic RP. Extended 

PLND has a higher risk of VTE than either no PLND or standard PLND. 

а. Open RP with extended PLND—the EAU recommends using both 
mechanical and pharmacological prophylaxis. 

b. Open RP with no PLND or standard PLND—the EAU recommends 
mechanical prophylaxis in all patients. They recommend pharmacologic 
prophylaxis in men at medium to high risk for VTE, but for men at low 
risk, they suggest pharmacologic prophylaxis as an option. 

c. Laparoscopic/robotic RP—the EAU essentially recommends 
mechanical prophylaxis for all of these patients. The need for 
pharmacologic prophylaxis is determined by risk for VTE. 


. Radical cystectomy—The EAU 2020 and AUA/ASCO/ASTRO/SUO 


2020 guidelines recommend combined mechanical and pharmacological 

prophylaxis. 

Nephrectomy (partial or radical) —the EAU recommends mechanical 

prophylaxis for all of these patients. The need for pharmacologic 

prophylaxis is determined by risk for VTE. 

Anti-incontinence and pelvic reconstructive surgery—D VT prophylaxis is 

determined by the patient's risk factors and the procedure specific risk 

factors for DVT. 

The risk of VTE with various urologic surgeries 

a. The risk of VTE after TURP is < 0.5%. 

b. When using VTE prophylaxis, the risk of PE after major open pelvic 
surgery is usually « 296. 


Unproven Considerations That May Help Prevent VTE 


= 


3. 


. Consider stopping estrogens at least 4-6 weeks before surgery. When 


estrogens are not stopped before surgery, consider VTE prophylaxis. 
Encourage smoking cessation at least 30 days prior to surgery (this may 
also may decrease the risk of wound infection. See Prevention of Surgical 
Site Infection, page 725). 

The patient should avoid a sedentary lifestyle before surgery. Encourage 
the patient to ambulate preoperatively. 


4. For elective cases, obese patients may consider weight loss before surgery. 
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VTE Risk Stratification and Prophylaxis for Patients Undergoing Surgery 
(These charts are adapted from the AUA, ACCP, and ICS Guidelines) 


On the first chart, choose which type of surgery the patient will be undergoing. 
On the second chart, determine the level of risk. Based on the level of risk, the 
third chart reveals the recommended VTE prophylaxis and the chance of VTE 


Surgery Type | Typical Duration 


Minor 


Description 
Transurethral or non-abdominal surgery, & 
Patient ambulates immediately after surgery 


< 45 minutes 


45 minutes to 
2 hours 


Non-major Uncomplicated abdominal or pelvic surgery 


Complicated abdominal or pelvic surgery, or 
abdominal or pelvic surgery for malignancy 


Risk Level for Postoperative VTE 


Additional 
Surgery Type Risk Factors§ Age « 40 Age 40-60 Age >60 


е 
N 


X 
High 
; 
VTE = venous thromboembolism 
§ When the patient has multiple risk factors, the physician may elect to increase the 
level of risk. Additional risk factors include history of VTE, malignancy, 
prolonged immobilization, obesity, congestive heart failure, varicose veins, 
estrogen use, pregnant, postpartum, nephrotic syndrome, current smoking, 
inherited hypercoagulable state, and recent hip or leg fracture. 


Risk | Risk Without Prophylaxis Recommended VTE Prevention for 
Level |CalfDVT| PE |FatalPE| Urologic Procedures (AUA 2008) 9 
Early, Aggressive, and Persistent 
о in* 
RUPEM 
" LDUH (q 8 hours) 1, or Enoxaparin*, or 
IPC | the risk d sten is high 
Highest | 40-80% |4-10% мы ы 
Data on VTE risk in this table are from Geerts WH, et al: Chest, 119: 1325, 2007. 
VTE = venous thromboembolism; IPC = intermittent pneumatic compression 
LMWH = low molecular weight heparin; LDUH = low dose unfractionated heparin 
DVT = deep venous thrombosis; PE = pulmonary embolism 
+ Patients with recent spinal cord injury or major trauma are considered highest risk. 
© GCS and IPC should be applied before inducing anesthesia. Anticoagulants may 
be started postoperatively (ideally within 24 hours of surgery) when the risk of 
bleeding is minimal. Jn patients at higher risk for VTE, the ACCP 2013 
guideline recommends continuing prophylaxis (with enoxaparin or warfarin) 
for 4 weeks postoperatively. 
° LDUH dose for moderate risk adults: Heparin 5000 units SC а 12 hours. 
f LDUH dose for high/highest risk adults: Heparin 5000 units SC д 8 hours. 
* LMWH dose for adults with CrCl > 30 ml/min: Enoxaparin 40 mg SC q 24. 


LMWH dose for adults with CrCl < 30 ml/min: Enoxaparin 30 mg SC q 24. 
CrCl = creatinine clearance; SC = subcutaneous 
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URETERAL STENTS 


General Information 

1. Flow through the stent depends on 
a. Inner diameter—the larger the inner diameter, the higher the flow. 
b. Side holes—flow through stents with side holes is approximately two 

times greater than the flow through stents without side holes. 

2. Urine flows through the stent and around the stent. 

3. Flow can be antegrade and retrograde (reflux). Side holes allow the reflux 
pressure to dissipate along the ureter so it is not transmitted to the kidney. 

4. Stents indwelling 7 6 months are more likely to fracture. 

5. A chronically indwelling stent should be changed according to the 
manufacturer’s recommendation and frequently enough to avoid problems 
that arise from encrustation (e.g. obstruction or difficult stent removal). 


Choosing the Appropriate Stent Size 
1. Stent length is measured along the straight portion of the stent. Methods to 
predict the appropriate stent length include. 

a. Stent length in cm = patient height in inches - 42 (adults only). Most 
studies show that the ureter length is not related to patient height. Thus, 
this method of predicting stent length is probably not accurate. 

b. Stent length in cm = 0.9 x (ureteral length on IVU in cm). This 
approximation can be used only with the standard 17 x 14 inch KUB. 
Electronic imaging systems may allow you to use measurement calipers. 

c. Measure the ureter length on CT scan 

d. Place a calibrated catheter into the ureter and advance it up to the renal 
pelvis. Then, look through the cystoscope and measure the ureteral 
length using the calibration marker that is at the ureteral orifice. 

2. The outer diameter is measured in French (F), where 3 F = 1 mm. A larger 
diameter stent may be preferred in certain scenarios (e.g. to prevent stent 

obstruction or after treatment of a ureteral stricture, see page 445). 


Management Tips 

1. Stent migration occurs in < 2% of cases. The curls/coils on the end of a 
stent help prevent stent migration. Prevent stent migration by using a long 
enough stent and by generating > 180° curl on the ends of the stent after 
placement. Stents that are too short are more likely to migrate. 

2. In patients with high intravesical pressures (e.g. contracted or neurogenic 
bladder), consider avoiding ureteral stents because high pressure reflux 
through the stent may cause renal damage. 

3. Consider stent removal in the O.R. if there is excessive resistance during 
attempted stent removal in the office or if the stent is knotted/twisted. 

4. If a stent is difficult to remove in the O.R., try the following: 

a. Watch the proximal curl unfurl with fluoroscopy during stent removal. 
b. Pass a guidewire through the stent to unfurl the proximal curl. 

5. If a stent is difficult to pass, try one of the following: 

a. Use a hydrophilic stent. If a hydrophilic stent is not available, you can 
dip a regular stent in sterile mineral oil. 

b. Try a smaller diameter stent. 

c. Use a stiffer guide wire. 
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Stent Obstruction 

1. Extrinsic stent obstruction and its treatment—see page 442. 

2. Stents may become encrusted on the outer surface and within the lumen of 
the stent. Encrustations can obstruct the stent and may make removal of 
the stent more difficult. Indwelling stents should be changed frequently 
enough to prevent significant encrustation. 

3. Using a larger diameter stent may help prevent stent obstruction. 


Relieving Stent Related Symptoms 
1. Commonly reported symptoms from an indwelling ureteral stent include 
dysuria, urgency, frequency, hematuria, pelvic/bladder pain, and flank pain 
(which often occurs during voiding). 
2. Symptoms continue to occur until the stent is removed. The best way to 
minimize stent related symptoms is to remove the stent as soon as possible. 
3. Medications 
а. a-blockers (see page 315)—42-blockers significantly improve quality of 
life, reduce stent related voiding symptoms, and reduce stent related 
pain (including flank pain during urination, flank pain at any time, and 
bladder pain). 

b. Overactive bladder (OAB) medications—these medications reduce stent 
related pain and voiding symptoms (see page 344). 

c. Urinary tract analgesics (e.g. phenazopyridine)—it is unclear if urinary 
analgesics help reduce stent related dysuria. 

d. a-blockers, ОАВ medications, and urinary analgesics may be used 
concomitantly for maximum relief of stent-related symptoms. 

4. Stent characteristics—there is no stent characteristic that has been shown 
to consistently reduce stent related symptoms. 

a. Stent diameter—the stent diameter (< 6 F vs. 6 F) does not appear to 
influence patient discomfort. 
b. Stent flexibility and softness—studies show no consistent evidence that 
stent related symptoms are reduced by soft versus firm stent material. 

. Intravesical configuration of the stent—there is no conclusive evidence 
that a loop tail (tapers to a 3 F closed loop or loops) generates less 
symptoms than a curl (J or pigtail that does not taper). One study 
suggests that a straight tail (taper to a 3 F non-looped end) produces less 
irritative voiding symptoms than a curl; however, there is no difference 
in stent related pain. Limited data suggests that when a loop tail is used, 
a shorter loop length (5 cm versus 8 cm) may improve patient comfort. 

5. Stent position 

a. Amount of stent protruding into the bladder—voiding symptoms 
(dysuria and urgency) are significantly worse when the shaft of the stent 
crosses the midline to the contralateral side of the bladder. 

b. Position of proximal curl—data are conflicting, but stent related 
symptoms may be worse when the proximal curl is in a calyx compared 
to when it is in the renal pelvis. 

6. Leaving a suture dangling from the distal end of the stent—this does not 

influence stent related symptoms, but it can facilitate stent removal. 
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Examples of Intestinal Use in the Urinary Tract 
1. Urinary diversions—these methods of urinary tract reconstruction divert 
the urine so that it is no longer eliminated from the urethra. These 

reconstructions may utilize bowel. For details on diversions, see page 75. 

a. Non-continent cutaneous urinary diversion—diverts the urine to a 
cutaneous ostomy. Examples include ileal conduit and colon conduit. 

b. Continent cutaneous urinary diversion—bowel is used to construct a 
bladder replacement, but urine is diverted so that it is eliminated by 
catheterizing through a tunnel from the skin to the bladder replacement. 

c. Ureterosigmoidostomy and variations—urine is diverted into the 
gastrointestinal tract. 

2. Orthotopic bladder replacement (neobladder)—bowel is used to construct 

a bladder replacement, but elimination of urine occurs via the urethra. 

3. Ureter replacement with bowel—see ileal ureter, page 608. 
4. Augmentation enterocystoplasty—a segment of bowel is incorporated into 

the bladder to expand bladder capacity, see page 347. 


Complications From Incorporating Bowel into the Urinary Tract 
1. Electrolyte abnormalities 
a. The type and severity of the metabolic disturbance depends on 

* The segment of intestine used (i.e. ileum, jejunum, colon, etc.) 

* The length of intestine used (reflects the surface area exposed to urine). 

* The duration of urine contact with the intestine—with a conduit, the 
urine flows out rapidly. With an ileal ureter or continent diversion, the 
urine stays in contact with the intestine for long periods. 

* Renal function—a higher creatinine increases the risk acidosis. 

b. Patients who have electrolyte abnormalities should be treated. 
c. Colon and/or ileum—causes hypokalemic, hyperchloremic acidosis. 

* The urinary diversion actively transports ammonium chloride from the 
urine and into the blood stream, resulting in hyperchloremic acidosis. 

* Renal ammonium excretion is a major mechanism by which the body 
eliminates acid, but ammonium is reabsorbed by the urinary diversion 
(which effectively negates renal acid elimination, and causes acidosis). 

* To compensate for the acidosis, the body titrates acid by using bone 
buffer (which results in bone demineralization) and by moving excess 
hydrogen into cells (when hydrogen is moved into a cell, potassium is 
moved out. The displaced potassium enters the circulation and is 
eliminated by the kidneys, resulting in hypokalemia). 

* Increased ammonia absorption may induce encephalopathy in patients 
with liver disease. 

* Acidosis and hypokalemia can be treated with potassium citrate. In 
severe cases, blockers of chloride transport (chlorpromazine 25 mg po 
TID or nicotinic acid 400 mg po TID or QID) may decrease the 
absorption of ammonium chloride. 

d. Stomach—causes hypokalemic, hypochloremic metabolic alkalosis. 

* Gastric secretions containing potassium and hydrochloric acid are 
eliminated in the urine, leading to loss of potassium, chloride, and acid. 

* Treatment may require H2 blockers or hydrogen pump blockers. 
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е. Jejunum-causes hyperkalemic, hypochloremic, hyponatremic, acidosis. 

* When incorporated into the urinary tract, the jejunum secretes sodium 
and chloride into the urine, but it absorbs potassium and hydrogen. 
Sodium loss results in water loss. Dehydration increases aldosterone 
secretion, which causes the kidney to produce urine that contains less 
sodium and more potassium. When this urine reaches the jejunum, 
the concentration gradients promote greater sodium secretion and 
greater potassium absorption. 

* Total parenteral nutrition (TPN) can exacerbate these electrolyte 
disturbances (the mechanism is unknown). The more proximal the 
jejunal segment used, the more likely the exacerbation with TPN. 

* Treatment of the acute episode consists of hydration with sodium 
chloride solution, correction of the acidosis with bicarbonate, and 
correction of hyperkalemia. Long-term prophylactic therapy consists 
of oral sodium chloride supplement. 

2. Osteomalacia (bone demineralization)—acidosis causes bone 
demineralization by 2 methods. First, acidosis reduces vitamin D 
production (low vitamin D impairs mineralization of bone). Second, 
excess protons bind to bone and displace calcium. Bone demineralization 
may retard bone growth in children and increase bone loss in those at risk 
for osteoporosis (e.g. postmenopausal women, steroid use). The initial 
treatment of osteomalacia is correction of the acidosis. If this does not 
result in bone remineralization, administer oral calcium and vitamin D. 

3. Impaired linear growth—occurs in children who have long-standing 
diversions. Growth retardation is likely caused by metabolic abnormalities. 

4. Urinary tract infection (UTI)—patients with bowel incorporated into the 
urinary tract have a higher incidence of UTI because the bowel segment is 
chronically colonized with bacteria. 

5. Mucus production—mucus production of bowel incorporated into the 
urinary tract (from most abundant to least abundant): colon, ileum, 
stomach. Oral intake of dairy products can increase mucus production. 
Mucus can occlude catheters, obstruct voiding, and serve as a nidus for 
stone formation. For patients with a neobladder, continent cutaneous 
urinary diversion, or augmentation enterocystoplasty, irrigation of the 
bladder (or diversion reservoir) with normal saline is recommended to 
clear the mucus and to reduce stone formation. 

6. Diarrhea—can occur following the resection of the ileum, ileocecal valve, 
or colon. Removal of the ileocecal valve should be avoided in patients with 
myelomeningocele because they depend on constipation for their fecal 
continence. Causes of diarrhea after urinary diversion include 
* A shorter intestinal length leads to a decreased transit time for bowel 

contents—occurs after resection of ileum, colon, or ileocecal valve. 

* Fat and bile acid malabsorption—occurs after ileal resection. 
* Overgrowth of small bowel bacteria—occurs after ileocecal valve 
resection. 

7. Urolithiasis—increased risk of urinary calculi may occur from 
a. UTI or colonization with urease producing bacteria (see page 390). 

b. Enteric hyperoxaluria after ileal resection (see page 399). 
c. Mucous production—mucous can be a nidus for stone formation. See 

"Mucus Production" above. 

d. Acidosis and hypokalemia (see page 390). 
€. Dehydration from diarrhea. 
8. Increased risk of secondary cancer (see page 744). 
9. Stricture of the ureterointestinal anastomosis—see page 446. 
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0. Stoma complications—e.g. peristomal hernia and stoma stenosis (see 
page 437). Peristomal hernia is more common with loop stomas than with 
end stomas. 

. Urine retention in a neobiadder—more common in women than in men. To 
be a candidate for a neobladder, the patient must be capable and willing to 
self catheterize if urine retention develops postoperatively. Perform 
cystoscopy to check for stenosis of the urethral anastomosis. 

2. Vitamin В12 (cobalamin) deficiency—B,» is absorbed in the distal ileum; 
thus, removal of the distal ileum (especially > 50 cm) can cause Вуз 
deficiency. В12 deficiency may cause megaloblastic anemia, neurologic 
and psychiatric disorders, orthostatic hypotension, hyperpigmentation, 
infertility, gastrointestinal symptoms, and tongue/mouth inflammation. 
The neurologic sequela are caused by loss of myelin (demyelination). 
Demyelination often occurs in the dorsal and lateral columns of the spinal 
cord (a condition called combined degeneration). Blood count may show 
hypersegmented neutrophils and megaloblastic anemia (anemia with mean 
red blood cell volume 7100 fl). It usually takes at least 5 years to manifest 
B; deficiency; thus, obtain B43 levels starting 5 years after surgery. 
Normal В12 levels do not exclude deficiency. A symptomatic patient 
should receive vitamin B47 even when the serum level is normal. 

3. Abnormal drug kinetics—toxicity can occur when drugs are excreted in 
the urine, then reabsorbed through the urinary diversion. This toxicity has 
occurred with phenytoin and methotrexate. When administering toxic 
drugs such as chemotherapy, consider draining the diversion/conduit with 
a catheter to minimize drug contact with the intestinal segment. 

4. Hematuria-dysuria syndrome—occurs only in gastrocystoplasty. Stomach 
acid irritates the bladder and causes dysuria, hematuria, and suprapubic 
pain. Dysuria may be particularly severe in those who have bladder and 
urethra sensation. Treatment consists of H2 blockers or hydrogen pump 
blockers. Irrigation of the bladder with bicarbonate may be helpful. 

. Hypergastrinemia—when the antrum of the stomach is used in the urinary 
tract, exposure to alkaline urine can stimulate the antral G cells to secrete 
gastrin. Gastrin induces gastric acid secretion, and may increase the risk of 
gastric and duodenal ulcers. 
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Risk of Cancer in Bowel that is Incorporated into the Urinary Tract 


1. There is an increased risk of secondary cancer in the intestinal segment of 

ureterosigmoidostomy and enterocystoplasty. 

2. These tumors are usually adenocarcinoma, usually of intestinal origin, and 
usually occur at or near the urothelial-intestinal border. Even when the 
urinary stream has been diverted away from the intestine, a urothelial 
remnant left on the bowel may still induce a tumor. Therefore, if an 
un-diversion is performed, remove the entire urothelial remnant from the 
intestine and the entire intestinal remnant from the urothelium. 

. Ureterosigmoidostomy—2.5% develop malignancy near the ureter-bowel 
anastomosis with an average latency period of 26 years. Up to 40% 
develop benign colon polyps after a ureterosigmoidostomy. Surveillance 
with annual colonoscopy should probably begin 10 years after urinary 
diversion. Barium enema is avoided. 
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4. Enterocystoplasty—1.7% develop malignancy from the intestinal segment 


in the bladder with a mean latency period of 20 years. Surveillance with 
annual cystoscopy should be considered. Malignancy can develop 
regardless of the gastrointestinal tissue used for enterocystoplasty (i.e. 
malignancy has been reported after using stomach, ileum, or colon). 

. Conduits, catheterizable urinary diversions, and orthotopic bladder 
replacements do not appear to have an increased risk of secondary cancer. 
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Selecting an Intestinal Segment for the Urinary Tract 
1. Pelvic radiation—consider using transverse colon or stomach because 
these are furthest away from the radiation field. 
2. Myelomeningocele—avoid using the ileocecal valve because removal of 
this segment may cause intractable diarrhea. 
3. Ulcerative colitis—avoid using colon. 
4. Peptic ulcer disease—avoid using stomach. 
5. Short bowel syndrome—consider using stomach to prevent further 
shortening of the intestine. 
6. Acidosis-consider using stomach (other segments can exacerbate acidosis) 
7. Renal insufficiency—consider using stomach when creatinine > 2 because 
other intestinal segments may exacerbate acidosis. 
8. Diverticulosis—consider avoiding colon. 
Hepatic dysfunction—consider using stomach because other intestinal 
segments may cause excessive ammonia levels. 
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Summary of Intestinal Segments 
1. Stomach 

а. Advantages—useful in patients with pelvic radiation, acidosis, renal 
failure, or hepatic failure. Acid secretion may inhibit bacterial growth 
and reduce infection. Least mucus production of intestinal segments. 

b. Disadvantages—hypokalemic hypochloremic metabolic alkalosis, 
hematuria dysuria syndrome, hypergastrinemia when the antrum is used. 

2. Jejunum 
a. Disadvantages—hyperkalemic hypochloremic metabolic acidosis, 
hyponatremia, bone demineralization. 
3. Tleum 

a. Advantages—familiar to urologists. 

b. Disadvantages—hypokalemic hyperchloremic acidosis, fat and bile 
malabsorption, diarrhea, vitamin В deficiency, bone demineralization, 
ileum may not be healthy enough to utilize after pelvic radiation. 

4. Ileocecal region 

a. Disadvantages—same disadvantages as ileum. Diarrhea can be 
particularly problematic when the ileocecal valve is removed in patients 
with myelomeningocele. 

5. Colon 

a. Advantages—transverse colon is less damaged after pelvic radiation. 

b. Disadvantages—hypokalemic hyperchloremic metabolic acidosis, most 
mucus production of intestinal segments, bone demineralization. 
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DOSES OF COMMONLY USED 


MEDICATIONS 


Note: The doses listed here may not be appropriate for all patients. The dose 
may need to be adjusted for patient specific factors, such as renal 
insufficiency, liver insufficiency, other medical issues, etc. 


ADULT DOSES 

Abiraterone—see Zytiga? or Yonsa?. 

Acetohydroxamic acid—see Lithostat?. 

Acyclovir—see Genital Herpes, page 695. 

Aldara™ (imiquimod)—see Condyloma Acuminatum, page 692. 

Alfuzosin (Uroxatral®)—10 mg ро q day after meal. [Tabs: 10 mg]. 

Allopurinol—300 mg po q day (for uric acid urolithiasis). [Tabs: 100, 300 mg]. 

Alprostadil—see page 523 (intraurethral) and page 524 (intracavernosal). 

Alum—see page 384. 

Amicar® (aminocaproic acid)—see page 383. 

Aminobenzoate potassium (Potaba®)—3 g po а 6 hours or 2 g po q 4 hours for 
at least 2-3 months. [Tabs/Caps: 0.5 grams]. 

Aminocaproic acid (Amicar?)—see page 383. 

Anafranil? (clomipramine)—see Premature Ejaculation, page 547. 

Androderm? (testosterone patch)—2 to 6 mg topically q 24 hours at night 
[Patch: 2, 4 mg]. Starting dose is 4 mg q 24 hours. Apply the patch to clean, 
dry, intact, non-irritated skin on the back, abdomen, upper arms, or thighs. 
Do not apply to bony prominences, scrotum, genitals, injured skin, or areas 
subject to prolonged pressure. Change the application site daily, and wait at 
least 7 days before applying a patch to the same site. If a skin rash develops 
at the patch site (25% of men), apply triamcinolone acetonide 0.1% cream 
(not ointment) to the skin and apply the patch over the triamcinolone. After 
applying Androderm®, wait at least 3 hours before showering or swimming. 

AndroGel™ 1% (testosterone gel}—AndroGel™ 1% 50 to 100 mg applied 
topically every 24 hours in the morning [Gel packages: 25, 50 mg]. Starting 
dose is 50 mg q 24 hours, which may be adjusted as needed. Place the gel in 
the palm of the hand and immediately apply it to clean, dry, intact skin of the 
shoulders, upper arms, and/or abdomen. Let the application sites dry before 
dressing. Wash hands thoroughly after applying AndroGel™. Do not apply 
to genitals or other parts of the body. After applying AndroGel™ 1%, wait 
at least 5 hours before showering or swimming. The application site should 
not be touched by other people. 

AndroGel™ 1.62% (testosterone gel)—AndroGel™ 1.62% 20.25 to 81 mg 
applied topically every 24 hours in the morning [Gel packages: 20.25 mg, 
40.5 mg] or [Metered dose pump: each bottle can dispense 60 pump 
actuations; each actuation delivers 20.25 mg of testosterone]. Starting dose 
is 40.5 grams q 24 hours, which may be adjusted as needed. Apply the gel to 
clean, dry, intact skin of the shoulders or upper arms. Let the application 
sites dry before dressing. Wash hands thoroughly after applying 
AndroGel™. Do not apply to genitals, abdomen, or other parts of the body. 
After applying AndroGel™ 1.62%, wait at least 2 hours before showering or 
swimming. The application site should not be touched by other people. 

Apalutamide (Erleada®) 240 mg po q day with or without food [Tabs: 60 mg]. 
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Avanafil (Stendra™)—50-200 mg po prn approximately 30 minutes before 
sexual activity (no more than one dose per day). [Tabs: 50, 100, 200 mg]. 

Aveed™ (testosterone undecanoate)—750 mg (3 ml) IM injection into the 
gluteus muscle (upper outer quadrant of buttock) at initiation of the 
medication, at 4 weeks, and then every 10 weeks thereafter. Observe the 
patient for 30 minutes after each injection because of the rare risk (« 0.396) 
of anaphylaxis or pulmonary oil microembolism. 

Avodart™ (dutasteride)—0.5 mg po q day. [Caps: 0.5 mg]. 

Axiron? (testosterone) —Axiron? solution 1 pump (30 mg) to 4 pumps (120 mg) 
applied topically to the underarm every 24 hours [Metered dose pump 
bottle: each bottle can dispense 60 pump actuations; each actuation delivers 
30 mg testosterone]. Starting dose is 2 pumps (60 mg) q 24 hours, which 
may be adjusted to 1 to 4 pumps as needed. Place 1 pump (30 mg) of the 
solution in the applicator and immediately apply it to clean, dry, intact skin 
of the underarm. The solution must be applied in a dose of 30 mg at a time, 
and should dry before another dose is applied to the same underarm. 
Deodorants and antiperspirants should be applied at > 2 minutes before 
applying Axiron®. Let the application sites dry before dressing. Wash hands 
thoroughly after applying Axiron®. Do not apply to scrotum or genitals. 
Wait at least 2 hours before showering or swimming. Avoid skin contact 
with other people at sites where Axiron® is applied. 

B & O supprettes® (belladonna & opium rectal suppositories)—one suppository 
pr q 6-24 hours. [B & O No. 15A (opium 30 mg, belladonna 16.2 mg) or 
B & O No. 16A (opium 60 mg, belladonna 16.2 mg)]. 

BCG—1 vial Tice? BCG in 50 cc NS or 1 vial Theracys? BCG in 50 cc NS 
intravesically (see page 69). 

Belladonna and Opium suppository—See B & О supprettes®. 

Bethanechol chloride (Urecholine®)}—10-50 mg po TID or QID taken on empty 
stomach. [Tabs: 5, 10, 25, 50 mg]. 

Bicalutamide (Casodex®)—50 mg po а day (for combined androgen 
deprivation). [Tabs: 50 mg]. 

Bicitra? (sodium citrate)—10-30 meq po BID to QID (each ml of solution 
yields 1 meq sodium and 1 meq bicarbonate). [240 ml bottle: 500 mg 
sodium citrate dihydrate and 334 mg citric acid monohydrate per 5 ml]. 

Calcibind? (sodium cellulose phosphate)—5 gm po BID or TID (for absorptive 
hypercalciuria). [Powder: 2.5 gm/scoop]. 

Cardura® (immediate release doxazosin)—start at 1 mg ро а day and slowly 
titrate up as needed to a maximum of 8 mg po q day. [Tabs: 1, 2, 4, 8 mg]. 

Cardura? XL (extended release doxazosin)—start at 4 mg po q day with 
breakfast. Increase dose to 8 mg as needed. [Tabs: 4, 8 mg]. 

Casodex® (bicalutamide)—50 mg ро а day (for combined androgen 
deprivation). [Tabs: 50 mg]. 

Caverject? (alprostadil)—[vials: 20, 40 mcg; 6 vials per carton] or Caverject 
Impulse [dual chamber syringe: 10, 20 mcg; 2 syringes per package]. For 
dose, see Alprostadil, page 524. 

Cellulose sodium phosphate (Calcibind?)—5 gm ро BID or TID (for absorptive 
hypercalciuria). [Powder: 2.5 gm/scoop]. 

Cholestyramine—12 gm po daily divided TID or QID (for hyperoxaluria). 

Cialis? (tadalafil) for erectile dysfunction—as needed dosing: 5-20 mg po 
before sexual activity (maximum dosing frequency is once per day). Daily 
dosing: 2.5-5 mg po q day. [Tabs: 2.5, 5, 10, 20 mg]. 

Cialis? (tadalafil) for BPH—5 mg ро q day [Tabs: 2.5, 5, 10, 20 mg]. 

Clomipramine (Anafranil®)—see Premature Ejaculation, page 547. 
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Collagenase (Xiaflex?)—for Peyronie's disease, see page 530. 

Condylox? (podofilox)—see Condyloma Acuminatum, page 692. 

D-penicillamine—250-1000 mg po QID [Caps: 125, 250 mg]. Administer with 
vitamin B6 (pyridoxine) 25-50 mg po q day [Tabs: 25, 50, 100 mg]. 

Darifenacin (Enablex®)—7.5 or 15 mg po q day. [Tabs: 7.5, 15 mg]. 

Darolutamide (Nubeqa™) 600 mg po BID with food [Tabs: 300 mg]. 

Degarelix (Firmagon®)—the first dose is 240 mg SC (given as two 120 mg SC 
injections). Then, a single 80 mg SC injection is given every 28 days 
thereafter. Subcutaneous injections are always given in the abdominal 
region, but not near the ribs and not near sites that receive external pressure 
(e.g. the pant waistband line or belt line). [Vials: 80, 120 mg]. 

Denosumab—for men with non-metastatic prostate cancer on ADT, see 
page 296; for men with metastatic prostate cancer, see page 259. 

Detrol? (tolterodine)—1 or 2 mg po BID. [Tabs: 1, 2 mg]. 

Detrol? LA (tolterodine)—2 or 4 mg po q day. [Caps: 2, 4 mg]. 

Ditropan? (oxybutynin)—2.5 mg or 5 mg po BID to QID. [Tabs: 5 mg]. 

Ditropan® XL (oxybutynin)—5-30 mg po а day, start at 5 mg q day & titrate 
dose up in 5 mg increments once per week as indicated [Tabs: 5, 10, 15 mg]. 

Doxazosin immediate release (Cardura?)—start at | mg ро а day and slowly 
titrate up as needed to a maximum of 8 mg po q day. [Tabs: 1, 2, 4, 8 mg]. 

Doxazosin extended release (Cardura? XL)—start at 4 mg po а day with 
breakfast. Increase dose to 8 mg as needed. [Tabs: 4, 8 mg]. 

Dutasteride (Avodart™)—0.5 mg po q day. [Caps: 0.5 mg]. 

Edex® (alprostadil)—[dual chamber syringe: 10, 20, 40 mcg; 2 or 6 syringes per 
package]. For dose, see Alprostadil, page 524. 

Eligard™ (leuprolide acetate) —7.5 mg SC а month or 22.5 mg SC q 3 months 
or 30 mg SC q 4 months or 45 mg SC q 6 months. 

Elmiron® (pentosan polysulfate)—100 mg po TID (take with water 1 hour 
before or 2 hours after a meal). [Caps: 100 mg]. 

Enablex? (darifenacin)—7.5 or 15 mg po q day. [Tabs: 7.5, 15 mg]. 

Enzalutamide (Xtandi®) 160 mg ро q day with or without food [Caps: 40 mg]. 

Erleada? (apalutamide) 240 mg po q day with or without food [Tabs: 60 mg]. 

Eulexin? (flutamide)—250 mg po TID. [Caps: 125 mg]. 

Famciclovir—see Genital Herpes, page 695. 

Fesoterodine (Toviaz™)—4 or 8 mg po q day. [Tabs: 4, 8 mg]. 

Finasteride (Proscar?)—5 mg po а day (for BPH). [Tabs: 5 mg]. 

Firmagon? (degarelix)—see Degarelix. 

Flavoxate (Urispas)—100-200 mg po TID or ОШО. [Tabs: 100 mg]. 

Flomax? (tamsulosin)—0.4 or 0.8 mg po q day after meal. [Caps: 0.4 mg]. 

Fluorouracil (5%)—topically BID for 3-4 weeks [5% Cream: 25 grams]. 

Fluoxetine (Prozac?)—see Premature Ejaculation, page 547. 

Flutamide (Eulexin®)—250 mg po TID. [Caps: 125 mg]. 

Foresta? (testosterone)—Foresta? gel 1 pump (10 mg) to 7 pumps (70 mg) 
applied topically every 24 hours [Metered dose pump bottle: each bottle can 
dispense 120 pump actuations; each actuation delivers 10 mg testosterone]. 
Starting dose is 4 pumps (40 mg) q 24 hours, which may be adjusted from 1 
to 7 pumps as needed. Apply the gel directly to clean, dry, intact skin of the 
front and inner thighs, and use one finger to rub the gel evenly over the skin. 
Let the application sites dry before dressing. Wash hands thoroughly after 
applying Foresta®. Do not apply to genitals or other parts of the body. Wait 
at least 2 hours before showering or swimming. Avoid skin contact with 
other people at sites where Foresta? is applied. 
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Gelnique™ 10% gel packet (oxybutynin gel)—apply one packet of gel topically 
to dry, intact skin of the abdomen, upper arms, shoulders, or thighs q day 
(avoid applying to the same site on consecutive days). [gel packet: 1 gram 
(dispensed in a carton of 30 packets)]. 

Gelnique™ 3% gel pump (oxybutynin gel)—apply 3 pumps (84 mg) of gel 
topically to dry, intact skin of the abdomen, upper arms, shoulders, or thighs 
q day (avoid applying to the same site on consecutive days). [Metered dose 
pump bottle: 100 ml (each bottle can dispense 90 pump actuations; each 
actuation delivers 28 mg; one bottle is a 30 days supply)]. 

Gemtesa® (vibegron) 75 mg po q day [Tabs: 75 mg]. 

Goserelin acetate (Zoladex?)—3.6 mg SC q month or 10.8 mg SC q 3 months. 

Histrelin—see Vantas™, 

Hydrochlorothiazide—25-50 mg po q day or BID (for renal leak hypercalciuria 
or type 1 absorptive hypercalciuria). [Tabs: 25, 50, 100 mg]. 

Hyoscyamine (Levsin, Cystospaz, Anaspaz)—0.125-0.375 mg po/sl q 4 hours 
prn (maximum dose — 1.5 mg/day). [Tabs: 0.125 mg]. 

Hyoscyamine extended release (Levsinex Timecaps, Levbid)—0.375-0.750 mg 
po q 12 hours. [Tabs/Caps: 0.375 mg]. 

Hytrin? (terazosin)—start at 1 mg po qHS and slowly titrate up as needed to a 
maximum dose of 10 mg po qHS. [Tabs: 1, 2, 5, 10 mg]. 

Imiquimod (Aldara™)—see Condyloma Acuminatum, page 692. 

Jalyn™—one capsule po q day after a meal [Caps: combination of 0.5 mg 
dutasteride and 0.4 mg tamsulosin]. 

Jatenzo® (testosterone undecanoate)—158 to 396 mg po BID [Caps: 158, 198, 
237 mg]. Starting dose is 237 mg po BID. 

Ketoconazole (Nizoral®)—200-400 mg po TID (androgen deprivation for 
prostate cancer). [Tabs: 200 mg]. 

Leuprolide acetate—see Lupron® (IM injections) and Eligard™ (SC injections). 

Levitra® (vardenafil)—5-20 mg po prn approximately 60 minutes before sexual 
activity (no more than one dose per day). [Tabs: 2.5, 5, 10, 20 mg]. 

Lithostat® (acetohydroxamic acid)—10-15 mg/kg/day divided TID or QID 
taken po on an empty stomach. [Tabs: 250 mg]. The maximum daily dose is 
1.5 grams/day for normal renal function. When the serum creatinine is 
1.8-2.4 mg/dl, doses should be given q 12 hours with a maximum dose of 
1.0 gram/day. Do not use Lithostat® in patients with a creatinine > 2.5 ng/ml. 

Lupron® (leuprolide acetate)—7.5 mg IM q month or 22.5 mg IM q 3 months or 
30 mg IM q 4 months or 45 mg IM q 6 months. 

Magnesium gluconate—500 mg po BID (for hypomagnesiuria). [Tabs: 500 mg] 

Magnesium oxide—140 mg po QID or 400-500 mg po BID (for 
hypomagnesiuria). [Caps: 140, 250, 400, 420, 500 mg]. 

Megace?—see megestrol acetate. 

Megestrol acetate (Megace?)—20 mg po bid (for hot flashes).[Tabs: 20, 40 mg]. 

Methenamine—see page 645. 

Mirabegron (Myrbetriq™)—25 mg or 50 mg ро q day [Tabs: 25, 50 mg]. 

Mitomycin C—40 mg in 20 cc sterile water instilled intravesically (for 
urothelial carcinoma of bladder; see page 68). [Vials: 40 mg]. 

MUSE® (alprostadil)—see page 523 [urethral suppository: 125, 250, 500, 1000 
mcg] 

Myrbetriq™ (mirabegron)—25 mg or 50 mg po q day [Tabs: 25 mg, 50 mg]. 

Natesto? (testosterone) —11 mg testosterone (2 pump actuations) intranasal 
every 8 hours [Metered dose pump: each bottle dispenses 60 pump 
actuations; each actuation delivers 5.5 mg of testosterone]. Do not use in 
patients with chronic nasal conditions or taking other intranasal medications. 
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Nilandron™—-see nilutamide. 

Nilutamide (Nilandron™)—300 mg po q day for 30 days, then 150 mg po q day 
(for prostate cancer). [Tabs: 50 mg]. 

Миђедатм (darolutamide) 600 mg po BID with food [Tabs: 300 mg]. 

Orgovyx™—see relugolix. 

Oxybutynin—see Ditropan® (oral), Oxytrol™ (patch), and Gelnique™ (gel). 

Oxytrol™ (oxybutynin)—one patch applied to dry, intact skin of the abdomen, 
hip, or buttock every 3 to 4 days (avoid re-application to the same skin site 
within 7 days). [Patch: 3.9 mg/day]. 

Papaverine—see Papaverine, page 524. 

Paroxetine (Paxil?)—see Premature Ejaculation, page 547. 

Paxil? (paroxetine)—see Premature Ejaculation, page 547. 

Penicillamine—see D-penicillamine. 

Pentosan polysulfate—see Elmiron®. 

Phenazopyridine (Pyridium®)—200 mg po TID. [Tabs: 100, 200 mg]. 

Podofilox (Condylox9)—see Condyloma Acuminatum, page 692. 

Podophyllin—see Condyloma Acuminatum, page 690. 

Potaba® (aminobenzoate potassium)—3 g po q 6 hours or 2 g po q 4 hours for at 
least 2-3 months. [Tabs/Caps: 0.5 grams]. 

Potassium citrate—20 meq po BID or TID (for urolithiasis). 

Prolia? (denosumab)—page 296 (for men with non-metastatic prostate cancer 
who are receiving androgen deprivation therapy). 

Proscar® (finasteride)—5 mg po q day (for BPH). [Tabs: 5 mg]. 

Proxeed™—one packet po BID (mixed in at least 4 ounces of juice). 

Prozac? (fluoxetine)—see Premature Ejaculation, page 547. 

Pyridium? (phenazopyridine)—200 mg po TID. [Tabs: 100, 200 mg]. 

Pyridium® Plus—one tablet po QID (after meals and qHS). Lower urinary tract 
analgesic and antispasmodic. [Each tablet contains 150 mg 
phenazopyridine, 0.3 mg hyoscyamine, and 15 mg butabarbital]. 

Rapaflo™ (silodosin)—8 mg po day with meal. [Caps: 4, 8 mg]. 

Relugolix (Orgovyx™)—initiate therapy with a single loading dose of 360 mg 
po on the first day, followed by 120 mg po q day thereafter (can be taken 
with or without food). [Tabs: 120 mg]. 

Sanctura? (trospium)—20 mg po BID. [Tabs: 20 mg]. 

Sanctura? XR (trospium)—60 mg po q day. [Caps: 60 mg]. 

Sertraline (Zoloft?)—see Premature Ejaculation, page 547. 

Sildenafil (Viagra®)—25-100 mg po prn approximately 60 minutes before 
sexual activity (no more than one dose per day). [Tabs: 25, 50, 100 mg]. 

Silodosin (Rapaflo™)—8 mg po day with meal. [Caps: 4, 8 mg]. 

Silver nitrate—see page 385. 

Sodium cellulose phosphate (Calcibind®)—S gm po BID or TID (for absorptive 
hypercalciuria). [Powder: 2.5 gm/scoop]. 

Sodium citrate—see Bicitra?. 

Solifenacin (Vesicare?)—the recommended dose is 5 mg po once daily. If the 5 
mg dose is well tolerated, the dose may be increased to 10 mg po once daily 
[Tabs: 5, 10 mg]. 

Staxyn™ (vardenafil)—10 mg po prn (let pill dissolve on tongue) 
approximately 60 minutes before sexual activity (no more than one dose per 
day). [Tabs: 10 mg]. 

Stendra™ (avanafil)—50-200 mg po prn approximately 30 minutes before 
sexual activity (no more than one dose per day). [Tabs: 50, 100, 200 mg]. 
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Striant™ (testosterone) —опе buccal system (30 mg) applied to the gum region 
every 12 hours. The system should be placed in a comfortable position just 
above the incisor tooth (on either side of the mouth). Alternate application 
sites from one side of the mouth to the other. [Buccal system: 30 mg]. 

Tadalafil (Cialis?) for erectile dysfunction—as needed dosing: 5-20 mg po prn 
before sexual activity (no more than one dose per day). Daily dosing: 2.5-5 
mg po q day. [Tabs: 2.5, 5, 10, 20 mg]. 

Tadalafil (Cialis?) for BPH—5 mg ро q day [Tabs: 2.5, 5, 10, 20 mg]. 

Tamsulosin (Flomax®)—0.4 or 0.8 mg po q day after meal. [Caps: 0.4 mg]. 

Terazosin (Hytrin?)—start at 1 mg po qHS and slowly titrate up as needed to a 
maximum dose of 10 mg po qHS. [Tabs: 1, 2, 5, 10 mg]. 

Testim? (1% testosterone gel)—Testim® 50 to 100 mg topically every 24 hours 
[Tubes: 50 mg testosterone in 5 grams of gel]. Starting dose is 50 mg 
topically q 24 hours, which may be increased to 100 mg as needed. Squeeze 
the gel into the palm of the hand and apply it to clean, dry, intact skin of the 
shoulders and/or upper arms. Let the application sites dry before dressing. 
Wash hands thoroughly after applying Testim®. Do not apply to genitals, 
abdomen, or other parts of the body. After applying Testim®, wait at least 2 
hours before showering or swimming. The application site should not be 
touched by other people. 

Testopel® (testosterone subcutaneous implant)—the dose for hypogonadism 
varies and often ranges from 150-750 mg q 3-6 months. Start at a low dose 
and titrate the dose up based on serum testosterone and tolerability. The 
pellets are implanted subcutaneously in the upper outer quadrant of the 
posterior gluteal region. [Pellets: 75 mg] 

Testosterone (buccal)—see Striant™, 

Testosterone enanthate or testosterone cypionate (intramuscular)—50-400 mg 
IM q 1-4 weeks. [5 ml vials: 200 mg/ml]. 

testosterone undecanoate (intramuscular)—see Aveed™, 

testosterone undecanoate (oral)—see Jatenzo®. 

Testosterone (subcutaneous implant)—see Testopel®. 

Testosterone (transdermal gel)—see AndroGel™, Testim?, Axiron®, Foresta®, 
and Vogelxo® 

Testosterone (transdermal patch)—see Androderm® 

Thiazide—see hydrochlorothiazide. 

Thiola® (tiopronin)—200-500 mg ро ОГ one hour before or two hours after a 
meal [Tabs: 100 mg]. To prevent neurologic side effects, take it with vitamin 
B6 (pyridoxine) 25-50 mg po q day [Tabs: 25, 50, 100 mg]. 

Thiotepa—60 mg in 30-60 cc of normal saline instilled intravesically (for 
urothelial carcinoma of the bladder; see page 68). [Vials: 15 mg]. 

Tiopronin—see Thiola®. 

Tolterodine—see Detrol® and Detrol® LA. 

Toviaz™ (fesoterodine)—4 or 8 mg po q day. [Tabs: 4, 8 mg]. 

Trelstar® (triptorelin)—3.75 mg IM q 1 month or 11.25 mg IM q 3 months. 

Triptorelin—see Trelstar®. 

Trospium—see Sanctura® and Sanctura ХВ®. 

Urecholine® (bethanechol chloride)—10-50 mg po TID or QID taken on empty 
stomach. [Tabs: 5, 10, 25, 50 mg]. 

Urelle?—one tablet po QID. Lower urinary tract analgesic, antispasmodic, and 
antiseptic. [Each tablet contains 0.12 mg hyoscyamine, 81 mg methenamine, 
32.4 mg phenyl salicylate, 10.8 mg methylene blue, and 40.8 mg sodium 
biphosphate]. 
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Urispas (flavoxate)—100-200 mg po TID or ОШО. [Tabs: 100 mg]. 

Uroxatral® (alfuzosin)—10 mg po q day after meal. [Tabs: 10 mg]. 

Valacyclovir—see Genital Herpes, page 695. 

Valrubicin (Valstar™)—800 mg (20 ml) in 55 ml of sterile sodium chloride 
instilled intravesically each week for 6 weeks (for urothelial carcinoma of 
the bladder; see page 68). [Vials: 200 mg/5 ml]. 

Valstar™—see valrubicin. 

Vantas™ (histrelin)—one implant (50 mg) inserted subcutaneously in the inner 
aspect of the upper arm every 12 months (a previous Vantas™ implant must 
be removed before placing a new implant). [Implant: 50 mg]. 

Vardenafil (Levitra®}—5-20 mg po prn approximately 60 minutes before sexual 
activity (no more than one dose per day). [Tabs: 2.5, 5, 10, 20 mg]. 

Vardenafil (Staxyn™)—10 mg po prn (let pill dissolve on tongue) 60 minutes 
before sexual activity (no more than one dose per day). [Tabs: 10 mg]. 

Vesicare® (solifenacin)—the recommended dose is 5 mg po once daily. If the 5 
mg dose is well tolerated, the dose may be increased to 10 mg po once daily 
[Tabs: 5, 10 mg]. 

Viagra? (sildenafil)—25-100 mg po prn approximately 60 minutes before 
sexual activity (no more than one dose per day). [Tabs: 25, 50, 100 mg]. 

Vibegron (Gemtesa®) 75 mg po q day [Tabs: 75 mg]. 

Vogelxo® (1% testosterone gel)—Vogelxo® 50 to 100 mg topically every 24 
hours [Tubes or packets: 50 mg testosterone in 5 grams of gel] or [Metered 
dose pump: each bottle can dispense 60 pump actuations; each actuation 
delivers 12.5 mg of testosterone]. Starting dose is 50 mg topically q 24 
hours, which may be increased to 100 mg as needed. Squeeze the gel into 
the palm of the hand and apply it to clean, dry, intact skin of the shoulders 
and/or upper arms. Let the application sites dry before dressing. Wash hands 
thoroughly after applying Vogelxo®. Do not apply to genitals, abdomen, or 
other parts of the body. After applying Vogelxo®, wait at least 2 hours before 
showering or swimming. The application site should not be touched by other 
people. 

Хреуа® (denosumab)—see page 259 (for metastatic prostate cancer). 

Xiaflex® (collagenase)—for Peyronie's disease, see page 530. 

Xtandi? (enzalutamide) 160 mg po q day with or without food [Caps: 40 mg]. 

Yohimbine—5.4 mg po TID (for erectile dysfunction). [Tabs: 5.4 mg]. 

Yonsa? (abiraterone) 500 mg po q day [Tabs: 125 mg] with methylprednisolone 
4 mg po BID (Yonsa? may be taken with out without food). 

Zoladex? (goserelin acetate)—3.6 mg SC q month or 10.8 mg SC q 3 months. 

Zoloft? (sertraline)—see Premature Ejaculation, page 547. 

Zytiga? (abiraterone) 1000 mg po day on an empty stomach [Tabs: 250, 

500 mg] with oral prednisone. For castration sensitive disease, administer 
prednisone 5 mg po daily. For castration resistant disease, administer 
prednisone 5 mg po BID. 
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PEDIATRIC DOSES 


D-penicillamine—30 mg/kg/day po divided QID [Caps: 125, 250 mg]. To 
prevent neurologic side effects, take it with vitamin B6 (pyridoxine) 
1-2 mg/kg/day po [Tabs: 25, 50, 100 mg]. 
Ditropan?—see oxybutynin. 
Hydrochlorothiazide—1 mg/kg/day po divided BID (for renal leak 
hypercalciuria or type 1 absorptive hypercalciuria). [Solution: 5 mg/5 ml]. 
Nitrofurantoin [Suspension: 25 mg/5 ml]. 
* Therapeutic dose — 5-7 mg/kg/day po divided QID. 
* Prophylaxis/suppression dose = 1.5 mg/kg po q day. 
* Maximum dose — 100 mg per dose. 
* Contraindicated in newborns « 1 month old because of the risk of hemolytic 
anemia. 
Oxybutynin (Ditropan®)—0.1 mg/kg/dose po BID or TID with a maximum 
dose of 5 mg po TID [elixir: 5 mg/5 ml]. 
Phenazopyridine (Pyridium*)—12 mg/kg/day po divided TID (age > 6 years 
only). [Tabs: 100, 200 mg]. 
Pyridium?— see phenazopyridine. 
Thiazide—see hydrochlorothiazide. 
Thiola®—15 mg/kg/day po divided ОГО one hour before or two hours after a 
meal [Tabs: 100 mg]. To prevent neurologic side effects, take it with vitamin 
B6 (pyridoxine) 1-2 mg/kg/day po [Tabs: 25, 50, 100 mg]. 
Trimethoprim/sulfamethoxazole [elixir: 40 mg trimethoprim and 200 mg 
sulfamethoxazole per 5 ml]. 
* Therapeutic dose — 0.5 ml/kg/dose po BID. 
• Prophylaxis/suppression dose = 0.5 ml/kg po q day. 
* Maximum dose — 20 ml per dose. 
* Contraindicated in infants < 2 months old because it may cause kernicterus. 


ABBREVIATIONS USED IN MEDICATION LIST 
а = every 45 = each evening before bed 
po = orally BID - twice a day 
SC = subcutaneous TID = 3 times a day 
IM = intramuscular QID = 4 times day 
51 = sublingual 


рг = per rectum 


FORMULAS AND CONVERSIONS 


PSA Calculations 
PSA velocity—see page 182. 
PSA density—see page 185. 
Volume (U.S. System) 
1 teaspoon ~ 5 ml 
lounce ~ 30 ml 
1 liter — 0.26 gallons — 1.06 quarts — 2.11 pints — 33.81 oz 
1 gallon = 4 quarts = 8 pints 
Volume (U.K. System) 
1 teaspoon ~ 6 ml 
1 ounce = 28 ml 
1 liter = 0.22 gallons = 0.88 quarts = 1.76 pints = 35.20 oz 
1 gallon = 4 quarts = 8 pints 
Weight and Mass 
1 kg = 2.2 165 
1 Ib = 0.454 kg 
Distance and Length 
1 inch = 2.54 cm 
1 ст = 0.394 inch 


Estimated Creatinine Clearance 


CrCl о (140 — Age) x Mass х CGender 
(ml/min) 72x Cr 


Age — age in years; Mass — body mass in kg; Cr — serum creatinine in mg/dl. 
CGender = gender constant (For males, Cgender = 1; For females, Cgender = 0.85) 


Temperature 


p CD +32 


F = degrees Fahrenheit; C = degrees Celsius 
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abarelix 289 
abdominal leak point pressure 309 
abiraterone 239, 290 
abscess 
pararenal 654 
perirenal 654, 657t 
prostate 679 
renal 653, 657t, 710 
scrotal 670 
acetohydroxamic acid (see 
Lithostat®) 
acetylcysteine 409, 455 
acrolein 49 
acrosome reaction 554, 565 
Acucise® device 443 
acute prostatitis (see prostatitis, 
acute) 
acyclovir 695 
adenocarcinoma 
bladder 55 
intestine in urinary tract 744 
prostate (see prostate cancer) 
urachal 55 
adrenal gland 
embryologic origin 474, 475 
removal with nephrectomy 22 
alfuzosin 315, 317t, 746, 752 
Al-Ghorab Shunt 595 
allantois 476 
allopurinol 393, 396, 679, 746 
alpha agonists 355, 368, 550 
alpha blockers 315, 547 
BPH 315, 318, 319 
prostatitis 677, 678 
ureteral stents 740 
ureteral stones 405, 411, 413 
(see also doxazosin, tamsulosin, 
terazosin, alfuzosin, silodosin) 
alpha-fetoprotein (see testicular 
tumors, tumor markers) 
alprostadil 509, 523, 524, 746, 748, 
749 
alum 384, 385t 
ambiguous genitalia 588 
Amicar® 383, 385t, 549 
aminobenzoate potassium (see 
Potaba®) 
aminocaproic acid (see Amicar®) 
aminoglutethimide 241, 290 
aminoglycoside 483, 626, 629, 642, 
650, 651, 676 


Androderm® 746 
AndroGel™ 746 
androgen deprivation 235, 238, 287 
(see also antiandrogens) 
flare 289, 292 
gynecomastia 294 
hot flashes 294 
osteoporosis 295 
pathologic effects of 293 
with prostatectomy 219 
with radiation 226, 228t 
anejaculation 549 
angiomyolipoma (see renal tumors) 
aniridia 41 
anorectal canal 475 
anterior colporrhaphy (see anterior 
repair) 
anterior repair 359t, 359, 363t 
antiandrogens 235, 291, 292 
antiandrogen withdrawal 241 
antibiotics 625 
prophylactic 726 
anticholinergic 319, 339, 344t 
anti-Mullerian hormone (see 
Mullerian inhibiting factor) 
apalutamide 242, 244, 291 
Argyll Robertson pupil 700 
aromatase 241, 291, 573 
arteriography 
internal pudendal 515 
renal 11t 
artificial urinary sphincter 359t, 362, 
363t, 371 
aspermia (see ejaculation, absent) 
assisted reproduction 576 
asymptomatic inflammatory 
prostatitis (see prostatitis, 
asymptomatic) 
atezolizumab 83 
atypical adenomatous hyperplasia 
169 
atypical small acinar proliferation 
169 
augmentation cystoplasty 347, 493 
autoaugmentation 348 
avanafil 520, 522t, 747, 751 
avelumab 83 
Avodart™ (see dutasteride) 
Axiron® 747 
axitinib (see tyrosine kinase 
inhibitor) 
AZF region 558 
azoospermia 555, 558t 
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B 


Bachdalek's foramen 479 
bacilluria 719 
Bacillus Calmette-Guerin (see BCG) 
bacterial cystitis (see cystitis) 
bacterial nephritis 652, 657t 
bacterial prostatitis (see prostatitis, 
bacterial) 
bacterial vaginosis 661t, 662 
bacteriuria 638 
balanitis 663 
balanitis xerotica obliterans 120 
plasma cell (Zoon’s) 119 
balanitis xerotica obliterans 120 
balanoposthitis 663 
Balkan nephropathy 92 
BCG 69, 99 
(see also bladder tumors, 
intravesical therapy, BCG) 
Beckwith-Wiedemann syndrome 42 
Behcet’s disease 659 
bell-clapper deformity 587 
benign prostatic hyperplasia 312 
bladder outlet obstruction 312 
treatment 315 
work up 314 
beta-3 agonist 343, 344t 
beta-HCG (see testicular tumors, 
tumor markers) 
beta-human chorionic gonadotropin 
(see testicular tumors, tumor 
markers) 
beta-lactam 626 
beta-sitosterol 315 
bevacizumab 29 
bicalutamide 241, 291, 292, 747 
bichloroacetic acid 692 
Bilharzial infection (see 
Schistosoma haematobium) 
biofeedback 334 
biofilms 630 
Birt-Hogg-Dubé 5, 9, 11t 
bisphosphonate 258, 296 
bladder 
compliance 303, 310 
embryologic origin 476 
function 303 
neural control of 303, 305t 
sensation 310 
bladder biopsies 
endoscopic resection (see bladder 
tumors, endoscopic resection) 
random 53, 78 


bladder leak point pressure 309 
bladder neck contracture (see 
stricture, bladder neck) 
bladder stones (see urolithiasis, 
bladder) 
bladder training 333 
bladder tumor antigen 116 
bladder tumors 49 
adenocarcinoma 55 
carcinoma in situ 59, 59 
cystectomy (see cystectomy) 
etiology 49 
grade 58, 95 
in diverticulum 65 
intravesical therapy 65 
BCG 66t, 69, 747 
chemotherapy 66t, 66 
interferon 72 
maintenance therapy 66t, 71 
metastatic from bladder 56 
metastatic to bladder 49, 55 
nephrogenic adenoma 54 
pheochromocytoma 78 
presentation 50 
random bladder biopsies 53, 78 
recurrence 84 
squamous cell carcinoma 49, 54 
stage 57 
survival 71t, 75t, 80t 
treatment 59 
bladder sparing 80t 
urachal 55 
urothelial carcinoma 49, 56 
bleomycin 130, 147, 151 
blood-testis barrier 554 
blue bag syndrome 633 
Boari flap 607, 609, 610 
bone marrow transplant 152 
bone scan 462 
clear cell sarcoma 45 
prostate cancer 199, 199t, 232, 
462 
Bosniak classification (see renal 
cysts, Bosniak classification) 
Botulinum 345 
bowel preparation 730 
bowel-bladder dysfunction 501 
Bowen's disease 120 
Bowenoid papulosis 119 
BRCA mutations 167 
bromocriptine 290, 539 
BTA 116 
bulbocavernosus reflex 311t, 331, 
510 
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bulking agent injection 356, 359t, 
363t, 370 

Burch procedure 360 

Buschke-Lowenstein tumor 119, 690 

BXO 120 


C 


cabazitaxel 246 
calculus (see urolithiasis) 
Calymmatobacterium granulomatis 
697 
Candida 660, 661t, 663, 708, 713 
capacitation 554 
carboplatin 146, 146t, 151 
Cardura® (see doxazosin) 
Casodex® (see bicalutamide) 
catheter 
biofilms 630 
encrustation 404, 409 
urinary infection 630 
cauda equina syndrome 311 
Caverject® (see alprostadil) 
cavernosography 514, 517, 614 
cavernosometry 514, 517 
cavernous arterial systolic occlusion 
pressure (CASOP) 515 
cellulitis 671 
cellulose sodium phosphate 398, 747 
Cesium 227 
chancre 699 
chancroid 702, 707t 
Charcot's joints 700 
CHEK2 mutation 9, 167 
chemotherapy 
penile cancer 130 
prostate cancer 246 
testicular cancer 146, 147, 151, 
152, 156t, 157t, 158t, 159t 
urothelial cancer 66, 79 
Wilms' tumor 44 
Chlamydia trachomatis 686, 696, 
707t 
chlorpromazine 592, 742 
cholestyramine 399, 747 
choriocarcinoma 141 
chronic bacterial prostatitis (see 
prostatitis, chronic) 
chronic pelvic pain syndrome (see 
prostatitis, chronic) 
Chwalla's membrane 479 
Cialis® (see tadalafil) 


circumcision 
for penile lesions 119, 120, 125, 
129 
for vesicoureteral reflux 506 
penile cancer risk 121 
cisplatin 63, 77, 81, 81, 106, 130, 
147, 151, 151, 152 
clear cell sarcoma of kidney (see 
renal tumors, clear cell sarcoma) 
cloaca 475 
cloacal membrane 475 
clomiphene 573 
clomipramine 546, 547t 
clonidine 294 
cobalamin (See vitamin B12) 
colchicine 529, 748 
collagen 356, 357 
collagenase 530 
column of Bertin 4 
CombAT trial 318 
computerized tomography (see CT 
scan) 
condyloma acuminatum 119, 690, 
707t 
condyloma latum 699, 700 
Condylox® 692 
ConfirmMDx 189, 196 
congenital bilateral absence of the 
vas deferens (see vas deferens, 
absent) 
congenital mesoblastic nephroma 
(see renal tumors, mesoblastic 
nephroma) 
contrast (see imaging) 
coumarin dye laser 417 
cranberry 629, 632, 642, 644 
Crixivan® (see indinavir) 
cryotherapy 
penis 692 
prostate 217, 232 
renal 17 
cryptorchidism 
infertility 566 
testis cancer 132 
torsion 587 
CT scan 461 
(see also imaging) 
Hounsfield units 461 
penile cancer 122 
prostate cancer 199, 232 
renal tumors It, 11t 
testicular tumors 136 
urolithiasis 402, 417, 468 
urothelial cancer 94 
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CT urogram (see CT scan and see 
urogram, CTU) 
cutaneous horn 120 
cyanide nitroprusside test 400 
cyclophosphamide 44, 49, 92 
cycloserine 69 
cyproterone acetate (CPA) 289 
cystectomy 
partial 80t 
radical 72, 75t, 80t, 85 
cystic fibrosis 557, 557t, 558, 571 
cystinuria (see urolithiasis, 
cystinuria) 
cystitis 
acute 639 
chronic 643 
emphysematous 710 
hemorrhagic 49, 229, 377, 383 
pyocystis 646 
radiation (see cystitis, 
hemorrhagic) 
cystometry 309 
cytology (see urine cytology) 


D 


Danubian endemic nephropathy 92 

dapoxetine 546 

darifenacin 339, 340, 342, 344t 

darkfield microscopy 699 

darolutamide 242, 245, 291 

DAZ gene 558 

de novo urgency 363 

Decipher 202, 222 

deep venous thrombosis (see venous 
thromboembolism) 

degarelix 289, 748 

denosumab 259, 296 

Denys-Drash syndrome 42 

Detrol® (see tolterodine) 

detrusor hyperreflexia (see detrusor 
overactivity) 

detrusor instability (see detrusor 
overactivity) 

detrusor leak point pressure 309 

detrusor overactivity 307t, 329, 330t 

detrusor sphincter dyssynergia 306 

DEXA 295 

DICC (see cavernosometry and 
cavernosography) 

dicyclomine 339, 341 

diethylstilbestrol 242, 253, 288, 
292t, 294 

Dietl’s crisis 447 


dihydrotestosterone 476, 477 

Ditropan® (see oxybutynin) 

D-mannose 642, 645 

DMSA (see renai scan) 

docetaxel 246 

donor insemination 572 

Donovan bodies 697 

Donovanosis 697 

dorsal penile nerve 525 

doxazosin 315, 317t, 318t 

doxorubicin 44t 

D-penicillamine 400, 748, 753 

dromedary hump 4 

DTPA (see renal scan) 

duloxetine 355 

dutasteride 172, 181, 300, 318, 318, 
678, 748 

DVIU (see urethrotomy) 


E 


Ebbehoj shunt 595 
ECOG performance status 31t 
ectopic ureteral orifices 478 
Edex® (see alprostadil) 
ejaculation 543 

absent 549 

anejaculation 549 

anhedonia 548 

delayed 543 

hematospermia 551 

low volume 551 

neural control 305t 

painful 548, 674 

premature 544 

retrograde 316, 325t, 550 
ejaculatory duct obstruction 568 
ejaculatory latency time 545 
electroejaculation 549, 575 
electrohydraulic lithotripsy 417 
Eligard™ (see leuprolide acetate) 
embolization 

bladder 383 

penile 593, 596t 

renal 8, 8t, 30t, 383 

ureteral 450 
embryology 474 

homologous structures 478t 
embryonal carcinoma 140 
emission 543 

neural control 305t 
emphysematous cystitis 710 
emphysematous pyelitis 710 
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emphysematous pyelonephritis (see 
pyelonephritis, emphysematous) 
Enablex® (see darifenacin) 
endopyelotomy 443, 444 
endoureterotomy 443, 610, 621t 
enfortumab vedotin 83 
enterocystoplasty 347 
enzalutamide 242, 243, 291 
ephedrine 355, 550 
epididymalgia 668 
epididymectomy 670 
epididymis 553, 554 
epididymitis (see epididymo- 
orchitis) 
epididymo-orchitis 
acute 587, 667, 688 
chronic 668 
granulomatous 670 
mumps 556, 667 
epirubicin 68 
erdafitinib 83 
erectile dysfunction 509 
cardiovascular assessment 511 
etiology 510 
renal failure 519 
treatment 518 
work up 510 
erection 
neural control 305t, 509 
physiology 509 
ERSPC trial 174 
erythroplasia of Queyrat 120 
estrogen 
hot flashes 294 
prostate cancer 253, 288, 292t 
stress incontinence 355 
urge incontinence 338 
urinary tract infection 644 
ESWL (see urolithiasis, lithotripsy, 
ESWL) 
etoposide 44t, 147, 151, 151 
Eulexin® (see flutamide) 
everolimus (see mTOR inhibitor) 
expressed prostatic secretions 674, 
675t, 677 
extracorporeal shock wave 
lithotripsy (see urolithiasis, 
lithotripsy, ESWL) 


F 


famciclovir 695 
femoral triangle 126 
fertilization 554 


fesoterodine 339, 340, 342, 344t, 751 

fetal lobation 4 

finasteride 172, 181, 300, 318, 318t, 
678, 748 

Firmagon( 289, 748 

FISH 117 

Fitz-Hugh-Curtis syndrome 688 

five-alpha-reductase 287, 291, 312, 
318, 476 

five-alpha-reductase inhibitor 172, 
181, 182, 291, 300, 317t, 318, 
318, 319, 325t, 383, 678 

five-fluorouracil 119, 120, 125, 129, 
130, 748 

five-FU (see five-fluorouracil) 

flare (see androgen deprivation, 
flare) 

flavoxate 339, 341, 752 

Flomax® (see tamsulosin) 

floppy iris syndrome 316 

fluorescence in situ hybridization 
117 

fluorescent treponemal antibody 699 

fluoroquinolone 625, 641, 650, 666t, 
676, 677, 678, 703, 718, 724t, 730 

fluoroscopy 457 

fluorouracil (see five-fluorouracil) 

fluoxetine 545, 547t 

flutamide 241, 291, 292, 748 

Foley catheter (see catheter) 

follicle stimulating hormone 538t, 
554, 561, 565t 

Foresta® 748 

formalin 384, 385t 

fosfomycin 626 

fossa navicularis 423 

Fournier's gangrene 708 

Fraley's syndrome 449 

Frei test 696 

FTA 699 

Fuhrman nuclear grading 13 


G 


gadolinium (see imaging, 
gadolinium) 

gamete intrafallopian transfer 577, 
579t 

Gardasil® 690 

Gelnique™ (see oxybutynin) 

gemcitabine 63, 68, 77, 81, 106 

Gemtesa® 749 

general paresis 700 

genital herpes 674, 689, 693, 707t 
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genital swellings 474 

genital tubercle 474 

genital ulcers 659 

genital warts 119, 690, 707: 

gentamicin 629, 632, 642, 730, 730t 

germ cell aplasia 566 

giant condyloma (see Buschke- 
Lowenstein tumor) 

GnRH antagonist 289 

gonadal dysgenesis 132 

gonadoblastoma 142 

gonadotoxins 557 

gonadotropin releasing hormone 
antagonist (see GnRH antagonist) 

gonorrhea 687, 707t 

goserelin acetate 289, 749, 752 

granuloma inguinale 697, 707t 

granulosa cell tumor 137 

Grayhack shunt 595 

green light laser 323 

Greiss test 625 

groove sign 696 

gumma 700 

gynecomastia 133, 138, 294 


H 


Haemophilus ducreyi 702, 707t 
Hale’s colloidal iron stain 9, 10t 
hematocele 611 
hematospermia 197, 551 
hematuria 377, 489, 598 
dipstick 378 
microscopic analysis 378 
pregnancy 489 
traumatic 598 
treatment 382 
work up 379 
hematuria-dysuria syndrome 744 
hemihypertrophy 41 
hemochromatosis 538 
hemorrhagic cystitis (see cystitis) 
hepatitis A 706 
hepatitis B 705 
herpes 693 
herpes simplex virus 693 
HIFU 229, 233 
histrelin 289 
HIV 705 
Holmium-Y AG laser 98, 323t, 325t, 
417 
horseshoe kidney 479 
Hounsfield units 461 
HPV (see human papilloma virus) 
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human immunodeficiency virus 705 
human papilloma virus 119, 121, 
690, 707t 
hydronephrosis 440, 467 
hydroureteronephrosis 440 
hyoscyamine 339, 341 
hyperbaric oxygen 383, 709 
hypercalciuria (see urolithiasis, 
hypercalciuria) 
hyperfiltration renal injury 25 
hypergastrinemia 744 
hypermagnesemia 409 
hyperoxaluria (see urolithiasis, 
hyperoxaluria) 
hyperprolactinemia 539 
hyperuricosuria (see urolithiasis, 
hyperuricosuria) 
hypocitraturia (see urolithiasis, 
hypocitraturia) 
hypogonadism 520, 536, 565t, 565, 
566 
hypergonadotropic 538t, 538, 
565t, 566 
hypogonadotropic 538t, 538, 565t, 
565 
hypomagnesiuria (see urolithiasis, 
hypomagnesiuria) 
Hytrin (see terazosin) 


I 


ICSI 576, 578, 579t 
ifosfamide 49, 92, 151, 152 
ileal conduit 75, 742 
(see also intestine in the urinary 
tract) 
ileal ureter 608, 610, 621t 
(see also intestine in the urinary 
tract) 
imaging 452 
(see specific imaging test) 
enhancement 453 
gadolinium 456, 459, 460 
Hounsfield units 453 
iodine contrast 454 
obstruction 467 
pregnancy (see pregnancy, 
radiology) 
renal cysts 469 
urolithiasis 458t, 458, 461t, 461, 
468 
imipramine 355, 550 
imiquimod 120, 129, 692 
immotile cilia syndromes 557 
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ImmunoCyt™ 117 
impotence (see erectile dysfunction) 
in vitro fertilization 577, 579t 
incontinence 307t, 329 
behavioral therapy 333 
biofeedback 334 
continuous 329, 330t 
mixed 329, 330t 
pelvic floor muscle training 334 
post-prostatectomy 367 
pregnancy 491 
Stress 329, 330t, 353, 367 
unaware 329, 330t 
unconscious 329 
urge 329, 330t, 337 
work up 331 
indinavir 387, 390 
infections 
(see the specific infection) 
bacteriuria 638 
biofilms 630 
catheter related 628 
complicated 625 
fungal 713 
gas forming 708 
genital 659 
lower urinary tract 638 
pediatric UTI 502 
postoperative 722, 723 
prophylaxis 726 
prostate 674 
recurrent 627 
sexually transmitted diseases 684 
surgical site 723 
uncomplicated 625 
unresolved 626 
upper urinary tract 648 
infertility 553 
classification 555 
definition 554 
etiology 556, 565-571 
treatment 571 
work up 559 
infundibular stenosis (see stricture, 
infundibular) 
interferon 29, 30t, 72 
interleukin-2 29, 454 
internal urethrotomy (see 
urethrotomy) 
Interstim& 347 
intestine in the urinary tract 742 
cancer risk 744 
complications 742 


intracytoplasmic sperm injection 
(see ICSI) 

intraoperative floppy iris syndrome 
316 

intratubular germ cell neoplasia (see 
testicular tumors, GCNIS) 

intrauterine insemination 577, 579t 

intravenous pyelogram (see 
urogram, intravenous) 

intravenous urogram (see urogram, 
intravenous) 

intrinsic sphincter deficiency 307t, 
329, 330t 

iodine 227 
(see also imaging, iodine contrast) 

iridium 227 

IUI (see intrauterine insemination) 


J 


Jarish-Herxheimer reaction 701 
Jelmyto 101 
juxtaglomerular tumor 7 


K 


Kallmann's syndrome 538 
Kartagener's syndrome 557, 557t 
Kegel exercises 334, 368 
ketoconazole 239, 242, 253, 261, 
290, 292t, 749 
kidney stones (see urolithiasis) 
Klebsiella granulomatis 697, 707t 
Klinefelter's syndrome 558, 566 


L 


leak point pressure 309 

leukocyte esterase 625 

leukoplakia 120 

leuprolide acetate 289, 749 

Levitra& (see vardenafil) 

Leydig cell 287 

Leydig cell tumor 138 

LHRH agonist 289, 292t 

lice 704 

lichen sclerosus 120 

lindane 703 

Lithostat® 393, 749 

lithotripsy (see urolithiasis, 
lithotripsy) 

lobar nephronia (see bacterial 
nephritis) 

lumasiran 399 

Lupron® (see leuprolide acetate) 
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luteinizing hormone 538t, 561, 565t 
luteinizing hormone-releasing 
hormone agonist (see LHRH 
agonist) 
lymph node dissection 
inguinal 125 
pelvic 74, 105, 130, 220 
retroperitoneal 23, 105, 147, 147t, 
148 
lymphedema 220 
lymphocele 74, 220 
lymphogranuloma venereum 696, 
707t 
lymphoma 
bladder 49 
renal 4, 14 
testicle 132, 144 
Lynch syndrome 93, 167 
Lyrette™ 357, 359t, 363t 


M 


МАЗЗ (see renal scan) 

magnesium 389, 393, 400, 409 

magnetic resonance imaging (see 
MRI) 

malacoplakia 657t, 717 

mannitol 21 

Marshall-Marchetti-Krantz 360 

maturational arrest 566 

Meares Stamey test 674 

meatal stenosis (see stricture, 
urethral meatus) 

median umbilical ligament (see 
urachus) 

medical expulsive therapy 405 

medullary sponge kidney 389 

Megace® (see megestrol acetate) 

megaloblastic anemia 744 

megestrol acetate 289, 294, 749 

mercaptopropionylglycine (see 
Thiola®) 

mesna 49 

mesoblastic nephroma (see renal 
tumors, mesoblastic nephroma) 

mesonephric duct (see Wolffian 
duct) 

mesonephros 474 

metanephric cap 474 

metanephros 474 

methenamine 629, 632, 645 

methotrexate 63, 77, 81, 106, 744 

Meyer-Weigert law 479 

Michaelis-Gutmann bodies 717 


mirabegron 343, 344t, 749 
mitomycin C 68, 99, 101, 749 
mitoxantrone 247 
MRI 459 
prostate 459 
MTOPS trial 318 
mTOR inhibitor 28 
Mullerian duct 474, 478 
Mullerian inhibiting factor 476, 477 
multicystic dysplastic kidney (see 
renal tumors, multicystic kidney) 
multilocular cystic nephroma (see 
renal tumors, multilocular cystic 
nephroma) 
multiple sclerosis 311 
mumps orchitis 556 
MUSE® 523, 749 
myocardial infarction 
PDES inhibitors 520 
postoperative 722 
sexual activity 511, 512 
Myrbetriq™ (see mirabegron) 


N 


Natesto® 750 
Neisseria gonorrhoeae 687, 707t 
nelfinavir 390 
neobladder (see intestine in the 
urinary tract) 
neodymium-Y AG laser 98, 125 
nephrectomy 
adrenal sparing 22 
nephron sparing 16, 21, 30t, 104 
nephroureterectomy 103 
partial (see nephrectomy, nephron 
sparing) 
radical 16, 21, 30t 
nephritis (see bacterial nephritis) 
nephroblastomatosis 41 
nephrogenic adenoma 54 
nephrogenic rest 41 
nephrolithiasis (see urolithiasis) 
nephron sparing surgery (see 
nephrectomy, nephron sparing) 
nephronia (see bacterial nephritis) 
nephropexy 606 
nephroureterectomy 103 
Nesbit procedure 532 
neurosyphilis 700 
Nichols’ prep 730 
nicotinic acid 742 
Nilandron™ (see nilutamide) 
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nilutamide 241, 291, 292, 750 
nitric oxide 509 
nitrite 625 
nitrofurantoin 377, 626, 753 
nitroprusside cyanide test 400 
nivolumab 83 
NMP22® 117 
nocturnal enuresis 329, 330t 
nocturnal penile tumescence and 
rigidity 513 
nonbacterial prostatitis (see 
prostatitis, nonbacterial) 
nonseminoma (see testicular tumors) 
normal pressure hydrocephalus 311 
Nubeqa™ 245, 750 
nuclear scan 
bone scan (see bone scan) 
PET/CT (see PET/CT scan) 
Prostascint® 462 
renal (see renal scan) 
testicular 587 


O 


obstruction (see urinary obstruction 
or ejaculatory duct obstruction) 

obturator nerve injury 220 

obturator reflex 53 

olaparib 248 

omental flap 606 

onabotulinum toxin 345 

oncocytoma (see renal tumors, 
oncocytoma) 

Oncotype DX 203, 214 

orchalgia 668 

orchiectomy 
epididymo-orchitis 668 
orchalgia 670 
prostate cancer 238t, 288, 292t 
testis cancer 142, 145 

orchitis (see epididymo-orchitis) 

orgasm 543 

Orgovyx™ 289, 750 

orthophosphate 398 

orthotopic bladder replacement (see 
intestine in the urinary tract) 

osteoporosis 295 

ovarian induction (see ovarian 
stimulation) 

ovarian stimulation 574 

overactive bladder 337 

oxybutynin 339, 340, 341, 344t, 750, 
753 

Oxytrol™ (see oxybutynin) 


P 


paclitaxel 152 
palladium 227 
papaverine 509, 524, 750 
paramesonephric duct (see Mullerian 
duct) 
paraneoplastic syndrome 
penile cancer 121 
renal cell carcinoma 11t, 12 
Stauffer's syndrome 12 
paranephric abscess (see abscess, 
pararenal) 
paraphimosis 588 
pararenal abscess (see abscess, 
pararenal) 
paroxetine 545, 547t 
PARP inhibitors 248 
partial cystectomy (see cystectomy, 
partial) 
partial nephrectomy (see 
nephrectomy, nephron sparing) 
pause-squeeze technique 545 
pazopanib (see tyrosine kinase 
inhibitor) 
PCA3 188 
PCNL (see urolithiasis, PCNL) 
PDES inhibitors 520, 547, 593 
pearly penile papules 119 
Pediculosis pubis 704 
pelvic floor muscle training 334 
pelvic inflammatory disease 686, 
688 
pelvic organ prolapse 353, 360, 362 
pembrolizumab 
bladder cancer 72, 82 
prostate cancer 251 
penectomy 124 
penicillamine (see D-penicillamine) 
penile brachial index 515 
penile fracture 613, 622t 
penile prosthesis 525, 533 
penile tumors 119, 690 
carcinoma in situ 120 
grade 123 
metastasis from penis 121 
premalignant lesions 119 
stage 123 
survival 130 
treatment 124 
work up 122 
penile vibratory stimulation 549, 575 
percutaneous nephrolithotomy (see 
urolithiasis, PCNL) 
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perineal urethrostomy 124, 427 priapism 588, 592 

perinephric abscess (see abscess, Pro-Banthine® (see propantheline) 
perirenal) progestins 289 


perirenai abscess (see abscess, 
perirenal) 
permethrin 703, 704 
pessary 356 
PET scan 157 
PET/CT scan 199, 232, 462 
Peyronie's disease 527 
phenacetin 49, 92, 377 
phenazopyridine 377, 750, 753 
phentolamine 509, 524 
phenylephrine 594, 596t 
phenylpropanolamine 355, 550 
pheochromocytoma 
bladder 78 
phlebolith 468 
placenta percreta 489 
plasma cell balanitis (see balanitis, 
plasma cell) 
PLCO trial 173 
podofilox 692 
post coital test 564 
posterior urethral valves 479 
post-infarction syndrome 712 
post-obstructive diuresis 589 
post-void residual (see residual 
urine) 
Potaba® 529, 750 
potassium citrate 392, 396, 397, 750 
potassium para-aminobenzoate 529 
potential renal acid load 389 
Prader-Willi syndrome 538 
pregnancy 481 
after urologic surgery 492 
antibiotics 483 
artificial urinary sphincter in 493 
bacteriuria 482 
hematuria 489 
hydronephrosis 481, 482 
incontinence 491 
kidney transplant in 494 
kidney-pancreas transplant in 495 
physiologic changes 481 
radiology 483 
renal rupture 482, 489 
surgery during 487 
ureteral reimplant in 492 
urinary diversion in 493 
urinary tract infection 482 
urolithiasis 489 
premature ejaculation 544 
pressure-flow studies 308 


aom non 51 


prolactin 287, 290, 513, 5166, 519, 
538t, 538, 539, 561 
prolactinoma 287, 538t, 539 
Prolaris 202, 214 
Prolia® 296, 750 
pronephric duct 474 
pronephros 474 
propantheline 339, 342, 344t 
propiverine 342 
Proscar® (see finasteride) 
prostadynia (see prostatitis, 
prostadynia) 
prostaglandin E1 (see alprostadil) 
Prostascint® 462 
prostate 
abscess (see abscess, prostate) 
calculi of 677 
embryologic origin 476 
prostate biopsy (see prostate cancer) 
prostate cancer 163 
acinar 170 
androgen deprivation (see 
androgen deprivation) 
atypical tissue 169 
biopsy 189, 197, 232 
castration resistant 235, 238 
cryotherapy 217, 232 
after radiation 233 
ductal 170 
Gleason score 198 
hormone refractory (see prostate 
cancer, castration resistant) 
incidental 163 
intraductal 170 
local cancer spread 170 
metastasis 163 
orchiectomy 238t, 288, 292t 
pathology 169, 198 
presentation 163 
prostatectomy 219 
after cryotherapy 233 
after radiation 233 
radiation 224, 258, 262 
after cryotherapy 232 
after prostatectomy 222, 234 
brachytherapy 227 
external 224 
recurrence 231 
risk factors 164 
screening 172 
spinal cord compression 261 


Index 


prostate cancer (continued) 
stage 200, 201 
surveillance 213 
treatment 203 
work up 198 
Prostate Core Mitomic Test™ 196 
prostate health index 185 
prostate specific antigen (see PSA) 
prostatectomy 
open 324, 325t 
radical 219 
after radiation 233 
TURP (see TURP) 
prostatic intraepithelial neoplasia 
(PIN) 169, 197t 
prostatitis 556, 674 
acute 676, 681t 
asymptomatic 679, 681t 
bacterial 675t, 676, 681t 
chronic 
bacterial 675t, 677, 681t 
inflammatory 675t, 681t 
noninflammatory 675t, 678, 
681t 
emphysematous 709 
granulomatous 70, 679 
nonbacterial 675, 681t 
prostadynia 675, 678, 681t 
Provenge® 249 
PSA 300 
bone scan 199 
bounce 229, 233 
cancer recurrence 231 
complexed PSA 185 
free PSA 184 
prostate health index 185 
PSA density 185 
pseudo-detrusor sphincter 
dyssynergia (pseudo DSD) 306 
pseudoephedrine 355, 550 
psoas hitch 607, 609, 610 
pubic lice 704 
pulmonary embolism (see venous 
thromboembolism) 
pulsed dye laser 417 
purple bag syndrome 633 
pyelitis 710 
pyelogram 94, 441 
pyelogram (see urogram) 
pyelonephritis 
acute 649, 657t 
chronic 651, 657t 
emphysematous 657t, 711 
XGP 655, 657t 


765 


pyeloplasty 447 
pygeum africanum 315 
pyocele 670 
pyocystis 646 
pyonephrosis 655, 657t 
Pyridium® 750, 753 
pyridoxine (see vitamin B6) 
pyuria 

sterile 635 

urinalysis 625 


Q 


Quackel's shunt 595 

quercetin 643, 678 

quiet vagina 545 

quinolone (see fluoroquinolone) 


R 


radiation 
cancer (see specific type of 
cancer) 
gynecomastia 294 
imaging (see imaging) 
infertility 557 
Peyronie's 530 
radiation cystitis (see cystitis, 
hemorrhagic) 
radical cystectomy (see cystectomy, 
radical) 
radical nephrectomy (see 
nephrectomy, radical) 
radical nephroureterectomy 103 
radical orchiectomy (see 
orchiectomy, testis cancer) 
radical prostatectomy (see 
prostatectomy, radical) 
radiology (see imaging) 
Rapaflo™ (see silodosin) 
rapid plasma reagin 699 
Rathke's plicae 475 
reactive arthritis 659, 663, 665, 686, 
707t 
Reinke's crystals 138 
Reiter's syndrome 663 
relugolix 289, 750 
Renacidin® 408, 409 
renal abscess (see abscess, renal) 
renal cell carcinoma (see renal 
tumors, renal cell carcinoma) 
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renal cysts 469 retrograde urethrogram (see 
Bosniak classification 469 urethrogram) 
multicystic kidney (see renal retroperitoneal lymph node 


tumors, multicystic kidney) 
renal pelvis tumors (see urothelial 
carcinoma, upper tract) 
renal scan 463, 467 
pseudotumor It, 4 
renal sparing surgery (see 
nephrectomy, nephron sparing) 
renal transplant 
pregnancy 494 
ureter stricture 445 
renal tubular acidosis 389, 401 
renal tumors 1 
adenoma 7 
angiomyolipoma 8, 11t 
Bellini duct carcinoma 10 
benign 7, 46 
biopsy 3, 30t 
chromophil (papillary) RCC 10, 
10t 
chromophobe RCC 9, 10t 
clear cell RCC 9, 10t, 11t 
clear cell sarcoma 44t, 45, 47t 
collecting duct RCC 10, 10t 
grade 12 
juxtaglomerular tumor 7 
lymphoma 4, 14 
medullary carcinoma 10 
mesoblastic nephroma 46, 47t 
metanephric adenoma 7 
metastasis from kidney 12 
metastasis to kidney 4 
multicystic kidney 47 
multilocular cystic nephroma 46, 
АИ 
nephrectomy (see nephrectomy) 
oncocytoma 7, 9, 10t, 11t 
paraneoplastic syndromes 11t, 12 
pseudotumors 1t, 4 
renal cell carcinoma 9 
rhabdoid tumor 44t, 46, 47t 
stage 13 
survival 31t, 44t, 47t 
treatment 14, 26 
Wilms’ tumor (see Wilms’ tumor) 
work up 1 
Renessa™ (see Lyrette™) 
residual urine 308, 314, 332, 369t 
(see also urinary retention) 
retention (see urinary retention) 
retrograde ejaculation 316, 325t, 550 
retrograde pyelogram (see urogram) 


dissection (see lymph node 
dissection, retroperitoneal) 

retropubic suspension 359t, 360, 
363t 

Rezum™ 321 

thabdoid tumor of kidney (see renal 
tumors, rhabdoid tumor) 

RPLND (see lymph node dissection, 
retroperitoneal) 

RPR 699 

Rucaparib 248 


S 


sacral neuromodulation 347 

samarium 260 

Sanctura® (see trospium) 

sarcoidosis 389 

Sarcoptes scabiei 703 

saw palmetto 315, 678 

scabies 703 

Schiller-Duvall bodies 140 

Schistosoma haematobium 49, 54 

scrotal abscess (see abscess, scrotal) 

scrotal hematoma 611 

SELECT trial 171 

semen analysis 560, 560t, 563 

seminiferous tubules 553 

seminogelin 300 

seminoma (see testicular tumors) 

sensate focus therapy 545 

SERMs 573, 574 

Sertoli cell 553, 554 

Sertoli cell only syndrome 566 

Sertoli cell tumor 137 

sertraline 545, 547t 

sexually transmitted diseases 684 

SHBG 513, 539 

sickle cell anemia 10, 10t, 595 

sildenafil 509, 520, 522t, 750, 752 

silodosin 315, 317t, 750 

silver nitrate 385, 385t 

sipuleucel-T 249 

sling (female) 359t, 360, 363t 

sling (male) 370 

small cell carcinoma 55 

sodium cellulose phosphate (see 
cellulose sodium phosphate) 

solifenacin 339, 340, 342, 344t 

sonography (see ultrasound) 
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sorafenib (see tyrosine kinase stricture (continued) 

inhibitor) ureteral 414, 439, 609, 621t, 719, 
SpaceOAR® 224 720 
sperm urethral 599, 617t 


acrosome reaction 554, 565 
capacitation 554 
hyperactivation 554 
maturation 554 
retrieval 574 
storage 554 
vitality 563 
sperm penetration assay 564 
spermatid 553 
spermatocyte 553 
spermatogenesis 553 
spermatogonia 553 
spermatozoa 553 
spermiogenesis 553 
sphincter, artificial (see artificial 
urinary sphincter) 
spinal compression from metastasis 
588 
spinal cord injury 311t, 311, 575, 
633 
spinal shock 311 
spirochete 699 
squamous cell carcinoma 
bladder 54 
penis (see penile tumors) 
squeeze technique 545 
SRY (see testis determining factor) 
SSRI 545 
start-stop technique 545 
Stauffer's syndrome 12 
steinstrasse 412 
Stendra™ (see avanafil) 
stenosis (see stricture) 
stent 
ureteral 407, 442, 588, 739 
for ESWL 410 
obstructed 442 
urethral 429 
sterile pyuria 635 
steroid hormone binding globulin 
513, 537 
stoke 304 
stomal stenosis 437 
stones (see urolithiasis) 
stress incontinence (see 
incontinence, stress) 
stricture 
bladder neck 221, 325t, 435 
infundibular 449, 719 
stomal 437 


urethral meatus 124, 125, 434, 663 
stroke 311 
strontium 260 
Suby’s G solution 408, 409 
sulfamethoxazole 377, 626, 753 
sunitinib (see tyrosine kinase 
inhibitor) 
superovulation (see ovarian 
stimulation) 
syphilis 699, 707t 


T 


tabes dorsalis 700 
tadalafil 520, 522t, 747, 751 
BPH 316, 317t, 319 
tamoxifen 294, 573 
tamsulosin 315, 317t, 318, 751 
taxane 246 
Taxotere® 246 
temsirolimus (see mTOR inhibitor) 
teratocarcinoma 140 
teratoma 141, 150 
terazosin 315, 317% 
testicular dislocation 612 
testicular failure 
primary 538, 566 
secondary 538, 565 
testicular feminization 132 
testicular fracture 612 
testicular microlithiasis 133 
testicular rupture 612 
testicular torsion 587, 612 
testicular tumors 132 
GCNIS 138 
gonadoblastoma 142 
granulosa cell tumor 137 
intratubular germ cell neoplasia 
(see testicular tumors, GCNIS) 
Leydig cell tumor 138, 155t 
metastasis from testis 133 
nonseminoma 140, 147, 150, 158t, 
159t 
pediatric 145 
presentation 133 
radiation 146, 146t, 148, 156t 
risk factors 132 
RPLND 147, 147t, 148, 158t 
seminoma 139, 146, 156t, 157t 
Sertoli cell tumor 137, 155t 
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testicular tumors (continued) 
stage 134, 136 
treatment 142 
tumor markers 135, 137, 140, i55t 
work up 134, 155t 
testis determining factor 476, 477 
testolactone 573 
testosterone 238t, 287, 476, 477, 
516, 538t, 561, 565t 
after androgen deprivation 292 
castrate levels 238t 
microsurge 292 
replacement therapy 540 
testing 513 
tethered cord 311 
THAM 409 
THAM-E 409 
thiazide 393, 397, 398, 749, 753 
Thiola® 400, 751, 753 
thiotepa 68, 99 
thoracic kidney 479 
Thulium laser 417 
Thulium-Y AG laser 323 
timed voiding 333, 368 
tiopronin (see Thiola®) 
tolterodine 339, 340, 342, 344t 
torsion (see testicular torsion) 
Tourneux’s fold 475 
Toviaz™ (see fesoterodine) 
tramadol 546 
transureteroureterostomy 607, 609, 
610, 620t, 621t 
transurethral prostate surgery (see 
TURP, TUIP, TUNA, and 
TUMT) 
transurethral resection of bladder 
tumor (see bladder tumors, 
endoscopic resection) 
transurethral resection syndrome 
(see TUR syndrome) 
transvaginal suspension 359t, 360, 
363t 
trauma 597 
bladder 600, 618t, 619t 
genital 610, 611, 622t 
pediatric 615 
renal 602, 618t, 619t 
renal artery 604 
ureter 605, 618t, 620t, 621t 
urethra 598, 616t, 617t 
Trelstar® (see triptorelin pamoate) 
Treponema pallidum 699 
trichloroacetic acid 692 


Trichomonas vaginalis 661t, 698, 
707t 

trimethoprim 626, 753 

triptorelin pamoate 289 

trospium 339, 340, 342, 344t 

tuberculosis 718 

tuberous sclerosis 6, 8, 9, 11t 

TUIBN 435 

TUIP 323, 325t 

TUMT 321 

TUNA 320 

TUR syndrome 322 

TURBT (see bladder tumors, 
endoscopic resection) 

TURP 322, 325t, 677 

tyrosine kinase inhibitor 27 

Tzanck smear 694 


U 


ulcers, genital 659 
ultrasound 457 
penis 514 
renal 1t, 11t 
testicular 134, 587 
transrectal 190, 561, 568 
ureter 441 
urethra 426 
upper urinary tract tumors (see 
urothelial carcinoma, upper tract) 
urachus 476 
(see also bladder tumors, urachal) 
urease 390, 393, 404 
ureter tumors (see urothelial 
carcinoma, upper tract) 
ureteral duplication 479 
ureteral obstruction (see urinary 
obstruction) 
ureteral re-implant 492, 506, 620t, 
621t 
ureteral stent (see stent, ureteral) 
ureteral stricture (see stricture, 
ureteral) 
ureteric bud 474, 475 
ureterocalycostomy 447, 608, 609, 
610, 620t, 621t 
ureteroneocystostomy (see ureteral 
re-implant) 
ureteropelvic junction obstruction 
47, 440, 446, 479 
ureteropyelostomy 607, 609, 610, 
620t, 621t 
ureteroscopy 94, 412, 418t 
ureterosigmoidostomy 75, 742, 744 


Index 


ureteroureterostomy 104, 607, 609, 
610, 620t, 621t 
urethra 423 
embryologic origin 476 
Stricture 423 
urethral folds 474 
urethral hypermobility 329, 330t 
urethrectomy 74 
urethritis 665 
gonococcal 687 
non-gonococcal 666 
urethrogram 426, 598, 611, 614, 
617t, 622t 
urethrolysis 364 
urethropexy (see transvaginal 
suspension) 
urethroplasty 429 
urethrotome 428 
urethrotomy 428, 435 
urinary diversion 75, 446, 493 
(see intestine in the urinary tract) 
urinary incontinence (see 
incontinence) 
urinary infections (see infections) 
urinary obstruction 
bladder outlet 308, 312, 588 
imaging 467 
post-obstructive diuresis 589 
ureter 403, 467, 482, 588 
urinary retention 313, 339, 343, 588 
urinary tract infections (see 
infections) 
urine cytology 59, 116, 117 
after BCG 71 
urethral wash 75 
urinoma 220, 450, 604, 605, 607 
urodynamics 308 
(see also bladder, function) 
after surgery for BPH 324, 349 
prostatitis 675 
uroflowmetry 308, 314 
urogenital membrane 475 
urogenital sinus 474, 475, 476 
urogram 
CTU 94, 441, 461 
intravenous 94, 457, 467, 605 
on the O.R. table 457, 606, 618t 
pyelogram 467, 467t, 605, 606 
Urolift& 321 
urolithiasis 387, 489 
ammonium acid urate stones 387 
bladder 405, 409 
calcium carbonate stones 390 
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urolithiasis (continued) 
calcium oxalate stones 387, 388t, 
390, 393, 411 
calcium phosphate stones 388t, 
390 
chemolysis of stones 408 
cystine stones 387, 388t, 399, 409, 
411 
cystinuria 395t, 399 
dissolution of stones 408 
etiology 389 
hypercalciuria 394t, 397 
hyperoxaluria 393, 394t, 399 
hyperuricosuria 394t, 396 
hypocitraturia 394t, 396 
hypomagnesiuria 395t, 400 
imaging (see imaging, 
urolithiasis) 
indinavir stones 387, 390 
lithotripsy 
endoscopic 414, 416 
ESWL 408, 410, 418t 
magnesium ammonium phosphate 
(see urolithiasis, struvite) 
matrix stones 388t, 390, 411 
obstruction 403 
passage rates 407t 
PCNL 414, 418t 
pediatric 418 
percutaneous nephrolithotomy 
(see urolithiasis, PCNL) 
pregnancy 489 
prevention 392 
radiolucent stones 388t 
staghorn stones 387, 400, 407 
struvite stones 387, 388t, 390, 
393, 407, 408, 409 
treatment 392, 403, 490 
ureteroscopy 412, 418t 
uric acid stones 387, 388t, 388t, 
388t, 390, 393, 396 
work up 
24 hour urine 391 
acute episode 402 
metabolic 391, 394 
xanthine stones 388t, 393, 401 
urorectal septum 475 
urothelial carcinoma 
bladder 56 
prostate 170 
tumor markers 116 
upper tract 85, 92 
Urovysion™ 117 
Uroxatral® (see alfuzosin) 
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V 


vacuum erection device 524 
vaginal weights 335 
vaginitis 659, 661t, 698 
vaginosis (see bacterial vaginosis) 
valacyclovir 695 
valrubicin 68, 72, 752 
valsalva leak point pressure 309 
Valstar™ (see valrubicin) 
Vantas™ (see histrelin) 
vardenafil 520, 522t, 747, 749, 751, 
752 
varicocele 1, 9, 567 
varicocelectomy 568, 579t 
vas deferens 
absent 557, 557t, 558, 570 
vasectomy (see vasectomy) 
vasal agenesis (see vas deferens, 
absent) 
vasectomy 569 
vasectomy reversal 572, 579t, 584t 
vasoepididymostomy 569, 572, 579%, 
584t 
vasography 563 
vasovasostomy 572, 579t, 584t 
VDRL 699 
VED (see vacuum erection device) 
Venereal Disease Research 
Laboratory 699 
venous thromboembolism 722, 722t, 
731 
prevention 732 
Vesicare® (see solifenacin) 
vesicoureteral reflux 47, 53, 93, 500 
complications 502 
etiology 500 
follow up 507 
presentation 502 
treatment 504 
Viagra® (see sildenafil) 
vibegron 343, 344t, 752 
vinblastine 63, 77, 81, 106, 152 
vincristine 44t 
vitamin B12 744 


vitamin B6 69, 393, 399, 400, 670, 
679 

vitamin C 390, 629, 632, 645, 718 

vitamin D 203, 296, 743 

vitamin E 203, 294, 529 

voiding (see bladder, function) 

voiding cystourethrogram 47, 426, 
503, 652 
(also see urethrogram) 

voiding diary 332, 333 

von Hippel Lindau 6, 9, 10t, 11t 

VP-16 (see etoposide) 


У 


WAGR syndrome 42 
Whitaker test 467 
Wilms' tumor 41 
survival 44t, 47t 
Winter shunt 595 
Wolffian duct 474, 476, 478 


X-Y-Z 

xanthinuria 393, 401 

xanthogranulomatous pyelonephritis 
(see pyelonephritis, XGP) 

Xiaflex® 530 

Y chromosome 558 

yohimbine 523, 752 

yolk sac tumor 140 

Yonsa® 240, 752 

Young's syndrome 557, 557t 

zinc 677, 678 

Zoladex® (see goserelin acetate) 

zoledronic acid 258 

Zometa® 258 

zona free hamster oocyte test 564 

zona reaction 554 

Zoon's balanitis (see balanitis, 
plasma cell) 

zygote intrafallopian transfer 576, 
579t 

Zytiga® 239, 240, 290, 752 
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